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AN  IMPORTANT  NEW  ENGLAND  TRANSMISSION  SYSTEM. 

L’^ntil  very  recently  New  England  was  conspicuous  for  the 
absence  of  important  transmission  networks.  What  had 
been  done  was  merely  the  commonplace  installation  of  a 
few  useful  and  not  very  large  plants.  Three  years  ago  the 
system  of  the  Connecticut  River  Transmission  Company 
was  put  in  operation,  starting  with  a  plant  at  Vernon,  Vt., 
now  aggregating  about  2000  kw.  Its  lines  stretch  eastward 
to  Fitchburg,  Clinton  and  Worcester  and,  acting  as  a  whole¬ 
sale  dealer  in  energy,  the  system  has  made  rapid  growth. 
Now,  under  the  corporate  organization  of  the  New  England 
Power  Company,  another  large  development  is  being  added 
to  reinforce  the  system  and  nearly  double  its  rating.  This 
new  enterprise,  described  elsewhere  in  our  columns,  in¬ 
volves  the  utilization  of  the  water-power  on  the  Deerfield 
River,  which  rises  in  southern  Vermont.  The  stream,  with 
a  total  drainage  area  of  a'  little  over  500  sq.  miles,  is  more 
important  than  this  area  would  indicate.  It  has  liberal 
available  fall  and  takes  its  rise  in  that  plateau  of  the 
southern  Green  Mountain  territory  which  is  conspicuous  as 
having  the  largest  rainfall  in  this  part  of  the  country.  As 
in  any  mountainous  stream,  the  flow  is  very  variable,  and 
one  of  the  important  features  of  the  present  project  is  the 
building  of  a  storage  reservoir  at  Somerset,  VT.,  to  hold 
2,500,000,000  cu.  ft.  of  water.  Three  plants  are  now  being 
erected,  all  very  similar,  each  of  6ooo-kw  rating  in  three 
units.  The  plants  are  in  the  immediate  vicinity  of  Shel¬ 
burne  Falls  and  operate  under  heads  of  about  60  ft.  each. 
They  are  of  simple  design  with  details  thoroughly  worked 
out  and  present  in  themselves  no  very  striking  features. 
The  hydraulic  design  is  in  each  case  comparatively  simple 
except  in  the  case  of  the  upper  plant,  known  as  No.  4,  in 
which  a  tunnel  some  500  yd.  long  had  to  be  cut  to  give 
ready  access  to  the  forebay.  Such  tunnels  are  common 
in  the  far  West  but  a  decided  rarity  east  of  the  Rockies. 

The  inauguration  of  service  from  these  new  plants,  with 
the  interconnection  and  extension  of  transmission  lines 
throughout  a  large  part  of  central  and  western  Massachu¬ 
setts,  means  a  great  deal  to  the  consumers  of  low-priced 
energy  in  the  populous  municipalities  of  this  intensely  ac¬ 
tive  manufacturing  and  commercial  region,  and  the  pro- 
po.sed  extension  of  a  120,000- volt  system  into  Rhode  Island 
gives  a  new  angle  of  outlook  on  the  future  of  wholesale 
electrical  distribution  in  the  territory.  Again  we  see  the 
economic  possibilities  of  high-tension  transmission  in  locali¬ 
ties  widely  separated  geographically  but  tied  together  elec¬ 
trically  by  transmission  lines  specially  planned  to  insure 
continuity  of  service.  The  value  of  a  double  transmission 
line  loop  needs  no  emphasis  for  the  operating  man,  and  yet 
it  is  doubtful  if  any  feature  of  the  scheme  outside  the  pro¬ 
visions  for  water  storage  is  of  greater  importance  to  the 
success  of  the  enterprise. 
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damage  done  during  electrolysis  may  be  from  secondary 
causes  which  are  not  at  all  obvious  from  an  examination 
of  the  ordinary  electrochemical  conditions.  For  instance, 
the  damage  done  in  reinforced  concrete  by  corroding  the 
iron  at  the  anode  is  absolutely  secondary  to  the  mechanical 
effects  of  the  products  of  corrosion,  which  produce  stresses 
exceeding  2  tons  per  square  inch  and  quite  capable  of  crack¬ 
ing  the  concrete.  Nor  was  it  to  be  expected  offhand  that 
secondary  chemical  damage  (not  in  the  least  directly  re¬ 
lated  to  the  electrochemical  action  as  such,  but  none  the 
less  important)  would  occur  at  the  cathode.  The  ordinary 
.student  gets  the  idea,  and  carries  it  with  him  into  his 
engineering  practice,  that  the  neat  equations  of  a  textbook 
of  chemistry  tell  the  whole  story,  although  the  fact  is  they 
are  frequently  guilty  of  concealing  part  of  the  truth.  In 
reinforced-concrete  structures  the  condition  of  passivity 
of  the  iron  is  a  matter  of  fundamental  importance,  and 
the  relation  of  this  to  the  substances  produced  even  sec¬ 
ondarily  by  electrolysis  is  quite  as  important  as  current 
density  at  the  point  considered.  In  the  same  way  struc¬ 
tures  buried  in  the  earth  are  subject  to  various  kinds  of 
secondary  actions  resulting  from  electrolysis  but  not  pro¬ 
portional  in  their  effects  to  the  flow  of  electricity.  It  is 
eminently  unsafe  to  confine  one’s  attention  to  anode  dam¬ 
age  alone,  for  secondary  cathode  damage  is  liable  to  occur 
at  any  time  and  to  be  serious,  particularly  in  the  soil  of  a 
city  which  is  full  of  salts  of  one  sort  or  another  capable  of 
taking  part  in  the  general  phenomena  of  electrolysis. 


'I'he  uniformity  of  plant  design  possible  in  the  Deerfield 
work  is  striking.  In  each  of  the  three  stations  closely 
parallel  hydraulic  ami  electrical  equipment  and  arrange¬ 
ment  have  been  followed,  the  waterwheels,  generators,  ex¬ 
citers,  penstocks,  oil  switches,  transformers  and  lightning 
arresters  being  of  the  same  design  in  each  instance,  save 
for  a  slight  difference  in  runners  in  the  wheels  of  one  sta¬ 
tion.  Three  2000-kva  units  directly  driven  by  horizontal 
turbines  operating  under  heads  of  from  60  ft.  to  64  ft.  are 
installed  in  each  plant ;  the  pressure  is  raised  from  2300 
volts  to  66,000  volts  in  two  3000-kva  transformers,  and  the 
disposal  of  au.xiliary  apparatus  and  outgoing  lines  is  so 
nearly  alike  in  the  several  plants  that  a  wide  possibility  of 
interchange  of  equipment  exists.  As  the  stations  are  located 
at  the  foot  of  a  narrow  bank  on  the  side  of  the  river  in  each 
case,  the  vertical  scheme  of  design  was  followed  to  advan¬ 
tage,  transformers  and  oil  switches  being  located  above  the 
generating  room,  with  well-planned  steel  structures  for  the 
support  of  the  high-tension  lines  on  the  roof.  The  clear-cut 
arrangement  of  these  lines,  the  liberal  spacing  allowed,  pro¬ 
vision  for  rapid  discharge  of  oil  from  transformers  into 
the  river  in  an  emergency,  excellent  crane  and  hoisting 
facilities,  use  of  asbc.stos  barriers  in  low-tension  oil-switch 
compartments,  and  the  adoption  of  remote  control  without 
excessive  investment  in  automatic  switching  devices,  are 
noteworthy  features  of  each  station.  Of  the  interesting  de¬ 
tails,  mention  should  be  made  of  the  frequency-changer 
substations  being  built  in  the  Iloosac  Tunnel  and  Worcester 
districts,  the  former  to  supply  energy  to  the  electric  train 
service  in  the  historic  bore  and  the  latter  to  furnish  the 
street  and  interurban  railway  systems  of  Worcester  with 
cheap  transmitted  energy  while  operating  in  parallel  with 
or  supplementary  to  existing  steam-turbine  plants.  The 
provision  for  future  waterwheel  driving  of  the  Hoosac  fre¬ 
quency  changers  as  double  generators  is  a  further  refine¬ 
ment  making  for  flexibility  and  economy  of  operation. 
These  are  only  the  “high  spots’’  of  one  of  the  most  signifi¬ 
cant  developments  thus  far  made  in  New  England — a  work 
accomplished  by  a  local  self-contained  field  engineering 
organization  in  the  face  of  many  difficulties  and  in  barely  a 
year  and  a  half  from  the  preparation  of  the  detailed  de¬ 
signs. 


SOME  PHENOMENA  OF  ELECTROLYSIS. 

Besides  offering  much  valuable  subject  matter,  the  recent 
paper  on  electrolytic  injuries  to  concrete  presented  before 
the  National  Association  of  Cement  Csers  by  Dr.  E.  B. 
Rosa  points  a  moral  regarding  possible  dangers  from  elec¬ 
trolysis  which  should  not  be  neglected.  The  tyro  in  en¬ 
gineering,  when  he  thinks  of  electrolysis  at  all.  considers 
it  in  terms  of  the  academic  equations  which  have  been 
impressed  on  his  mind  or  sought  in  his  textbooks  and 
cheerfully  figures  out  from  the  electrochemical  equivalents 
concerned,  if  he  can  find  them,  just  what  are  the  possibil¬ 
ities  of  damage  and  what  the  phenomena  to  be  anticipated. 
But  the  recent  investigations  of  the  Bureau  of  Standards 
turn  the  searchlight  on  the  subject  in  a  way  which  ought  to 
be  very  illuminating  to  the  student  or  even  to  the  experi¬ 
enced  but  somewhat  too  theoretical  engineer. 

The  important  fact  which  stands  out  is  that  much  of  the 


.\nd  it  must  further  be  remembered  that  it  is  not  safe  to 
predict  on  the  basis  of  common  laboratory  tests  shown  in 
the  textbooks  that  chemical  action  will  or  will  not  take 
place  under  the  complex  conditions  resulting  from  the  un- 
.known  flow  of  even  a  known  quantity  of  electricity  between 
two  electrodes  in  unknown  condition  and  through  an  elec¬ 
trolyte  certainly  non-homogeneous  and  containing  some¬ 
times  very  unexpected  substances.  The  effect  of  mere  time 
in  producing  chemical  action  and  the  far  greater  effect  of 
reagents  in  a  nascent  state,  as  when  produced  by  electro¬ 
lytic  action,  cannot  be  predicted  offhand.  The  indications 
of  textbook  chemistry  on  these  matters  are  uncertain  and 
not  always  correct.  It  has  long  been  known  to  organic 
chemists,  for  instance,  that  certain  reactions  which  at  a 
given  temperature  and  under  given  conditions  apparently 
fail  completely  will,  with  the  long  lapse  of  time,  go  on  even 
to  a  fairly  good  yield.  So-called  catalytic  actions,  too,  in 
which  the  presence  of  an  apparently  inert  additional  sub¬ 
stance  starts  an  active  reaction,  are  perfectly  familiar,  but 
are  generally  forgotten  as  possible  factors  in  the  accidental 
chemistry  of  engineering.  The  question  of  electrolysis  of 
underground  structures  is  so  important  that  it  deserves  a 
good  deal  more  systematic  study  than  it  has  yet  had,  not 
merely  in  the  way  of  investigating  the  flow  of  electricity 
but  in  finding  out  what  the  primary  and  secondary  effects 
of  that  flow  really  are,  considering  the  nature  of  the  elec¬ 
trolyte.  The  presence  of  saline  material  or  other  impuri¬ 
ties  in  the  soil  and  the  protective  or  injurious  action  of 
the  accumulation  of  by-products  make  an  immense  differ¬ 
ence  in  the  practical  effect  of  current.  The  subject  is  one 
which  ought  to  be  examined  in  a  systematic  manner  and 
on  a  fairly  large  scale  and  would  afford  a  good  topic  of 
inquiry  for  some  of  our  engineering  schools. 
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CENTRAL-STATION  CONSOLIDATION. 

Consolidation  of  central  stations  and  other  public  utilities 
into  groups,  large  and  small,  under  a  single  control  has 
already  reached  proportions  that  make  this  movement  com¬ 
parable  to  the  combination  of  capital  in  the  industrial  field 
and  the  massing  of  our  railways  into  great  systems.  In  one 
form  this  movement  was  begun  at  least  as  far  back  as  the 
date  of  the  organization  of  Stone  &  Webster  in  1889.  An¬ 
other  form  of  public-utility  combination  is  represented  by 
the  pioneer  American  Light  &  Traction  Company,  incor¬ 
porated  in  1901.  Since  these  organizations  were  formed 
we  have  seen  the  tendency  they  represent  grow  until  the 
formation  of  a  public-utility  holding  company  or  the  absorp¬ 
tion  of  one  by  another  is  almost  a  weekly  occurrence. 

\n  investigation  just  completed  by  this  journal  to  dis¬ 
cover  the  status  of  all  central  stations  in  cities  of  5000 
population  or  more  shows  that  in  1159  cities  there  are 
528  syndicate  or  holding-company  plants.  524  independent 
companies  and  205  municipal  plants.  In  ninety-five  of  the 
cities  reported  syndicate  or  independent  plants  share  the 
field  with  municipal  plants.  This  showing  does  not,  how¬ 
ever,  represent  the  full  extent  to  which  central-station  con¬ 
solidation  has  proceeded,  for  the  reason  that  it  omits  several 
hundred  syndicated  plants  in  towns  of  less  than  5000  popu¬ 
lation.  The  Pacific  Gas  &  Electric  Company,  for  e.xample, 
supplies  electricity  in  209  towns,  gas  in  fifty  towns  and 
water  in  twenty-five  towns,  few  of  this  number  being 
represented  in  the  above  total  of  528  syndicate  plants.  An¬ 
other  group  of  holding  companies,  all  headed  by  Mr.  Samuel 
Insull,  controls  the  public  utilities  of  about  250  communities. 
One  of  the  subsidiaries  of  the  Middle  West  Utilities  Com¬ 
pany  alone  supplies  service  in  eighty-seven  small  towns 
and  cities.  Another  member  of  this  group,  the  Central 
Illinois  Public  Service  Company,  has  bought  fifty-five  Illi¬ 
nois  electric  properties  since  .-Vugust  of  this  year,  most  of 
them  in  small  towns.  The  Doherty  and  Byllesby  groups  of 
properties  also  represent  large  aggregations  of  plants  and 
capital,  while  the  holding  companies  controlling  from  five 
to  a  dozen  plants  are  too  numerous  to  permit  of  mention. 
.\n  estimate  of  1200  as  the  number  of  central  stations  or 
other  related  public  utilities  under  syndicate  control  is 
probably  close  to  the  mark.  The  number  of  communities 
served  by  syndicate-owned  plants  is,  of  course,  far  larger. 

A  fact  that  shows  the  difficulty  of  taking  a  central-station 
census  and  at  the  same  time  illustrates  one  of  the  best 
reasons  for  the  combination  of  these  industries  is  found  in 
the  case  of  the  Central  Illinois  Public  Service  Company. 
The  eighty-seven  communities  now  served  by  this  company 
were  originally  supplied  by  forty-nine  separate  generating 
plants.  These  have  been  rapidly  shut  down,  and  in  a  short 
time  eight  plants,  and  ultimately  four,  will  take  the  place 
of  the  forty-nine  original  plants.  Evidently,  if  anything 
of  this  kind  is  to  become  the  rule,  we  shall  have  to  count 
the  syndicate-owned  plants  quickly  or,  like  the  oysters  that 
walked  along  the  beach  with  the  walrus  and  the  carpenter, 
they  will  be  too  well  swallowed  up  to  make  enumeration 
possible;  ' 
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This  is  an  outline  of  the  facts  regarding  consolidation  in 
an  industry  that  now  represents  $10,000,000,000  of  capital. 


that  is  calling  for  $500,000,000  of  investment  next  year,  and 
in  one  way  or  another  serves  the  larger  part  of  the  popu¬ 
lation  of  the  United  States.  In  the  face  of  such  facts  it  is 
the  custom  to  ask  what  we  are  going  to  do  about  it.  Is 
consolidation  of  public  utilities  desirable?  No  one  answer 
can  be  made  to  this  question  because  the  form  and  results 
of  the  combinations  differ  greatly.  In  some  cases,  such  as 
that  of  Stone  &  Webster,  control  is  accomplished  without 
retention  of  ownership.  In  other  cases  all  the  stock  of 
controlled  companies  is  owned ;  in  others  only  a  fraction  is 
retained  by  the  holding  company.  In  some  cases  too  high 
prices  have  been  paid  by  the  holding  company  and  excessive 
stock  and  bond  issues  have  been  made.  As  a  rule,  not 
enough  has  been  put  into  equities  in  controlled  companies. 
But  when  this  has  been  said  the  worst  has  been  told. 

As  against  occasional  instances  of  loose  financing  and 
inadequate  depreciation  reserves  or  insufficient  maintenance, 
or  both,  is  to  be  placed  the  better  service  rendered  by  the 
large  company  having  greater  resources  in  men  and  capital 
than  the  small  company  can  command.  On  the  credit  side 
of  the  ledger  there  is  also  the  economy  in  operating  a 
group  of  properties,  in  purchasing  for  many  plants  instead 
of  one,  and  in  the  possibility  of  making  a  few  plants  tied 
together  with  transmission  lines  do  the  work  of  many. 

It  is  doubtful  whether  more  than  a  few  of  the  public- 
service  corporations  in  large  and  prosperous  communities 
could  ever  afford,  or  be  able  to  raise  the  money  to  furnish, 
the  service  that  is  provided  by  companies  commanding  large 
amounts  of  capital.  This  involves  no  reflection  upon  the 
ability  of  small-plant  managers.  In  fact,  their  abilities  are 
not  in  question,  merely  their  command  of  capital,  and  in 
this  respect  there  is  no  doubt  about  the  advantage  offered 
by  holding  companies  having  within  themselves  or  by  finan¬ 
cial  associations  the  means  for  securing  the  capital  needed 
for  extensions  or  improvements.  How  enormous  this  need 
has  become  is  indicated  by  the  fact  that,  exclusive  of  bonds 
issued  for  refunding  purposes  and  in  exchange  for  stocks, 
the  new  capital  investment  in  public  utilities  in  the  past 
three  years  totals  $750,000,000,  of  which  all  but  $100,000,000 
is  in  the  form  of  bonds. 

Monopoly  of  public  utilities,  especially  under  public  serv¬ 
ice  commission  regulation,  is  not,  except  in  special  cases, 
offensive  to  public  opinion,  and  this  feeling  has,  so  far,  been 
extended  to  cover  with  indifference,  if  not  active  approval, 
the  operations  of  holding  companies.  Whether  or  not  this 
attitude  on  the  part  of  the  public  will  continue  depends 
largely,  if  not  wholly,  upon  the  results  of  central-station 
consolidation.  If  the  movement  becomes  one  of  financial 
exploitation,  it  will  be  checked.  But  if  it  works  out  to  the 
advantage  of  the  public  and  the  investor,  it  will  doubtless  go 
on.  The  public,  as  represented  by  commissions  and  legisla¬ 
tures,  will  not,  however,  be  as  lenient  with  the  holding  com¬ 
pany  or  consolidation  of  to-day  as  it  was  with  the  over¬ 
capitalized  and  under-maintained  public  utility  of  the 
past.  It  will  not  wait  for  bankruptcy  and  poor  service  to 
demonstrate  that  management  is  faulty.  This  fact  is  a 
safeguard  against  possible  evils  and  contains  a  promise  that 
we  shall  secure  the  blessings  of  concentration  in  public- 
utility  control  without  the  disadvantages  of  the  earlier  move¬ 
ment  of  the  same  nature  among  railways  and  industrials. 


but  wlierc  consumers  contract  for  electricity  at  times  when 
its  consumption  does  not  affect  the  peak  load  on  the  plant, 
those  customers  may  be  classified  separately  and  given 
uniform  special  rates.  Xo  contract  is  to  be  made  between 
the  Board  of  Trustees  of  the  Sanitary  District  of  Chicago 
and  users  of  the  electrical  energy  generated  by  it  for  any 
period  in  excess  of  five  years. 


EDISON  MEDAL  FOR  MR.  WILLIAM  STANLEY, 


By  the  unanimous  vote  of  all  the  member.S  of  the  Edison 
medal  committee,  the  fourth  i'ldison  medal  has  been  awarded 
to  Mr.  William  Stanley,  Great  Barrington,  Mass.,  “for 
meritorious  achievement  in  invention  and  development  of 
alternating-current  systems  and  apparatus.”  Arrangements 
for  the  formal  presentation  of  the  medal  to  Mr.  Stanley 
have  not  yet  been  completed. 


PUBLIC  CHRISTMAS  TREE  IN  NEW  YORK  CITY, 


GOAT  ROCK  HYDROELECTRIC  DEVELOPMENT 


While  bands  played,  chimes  rang  and  choral  societies  sang 
familiar  Christmas  carols,  the  immense  Christmas  tree 
erected  in  Madison  Square  Park,  New  York  City,  was 
lighted  before  a  great  throng  of  men,  women  and  children 
on  Christmas  Eve.  A  snow.storm  visited  the  city  the  day 
before  Chri.stmas  and  nature  continued  to  powder  the 
l>ranches  and  obliterate  every  trace  of  artificiality  for  some 
time  after  the  electricians  had  completed  the  trimming 
of  the  tree.  The  idea  of  a  tree  for  all  the  people  was 
developed  by  Mrs.  J.  B.  E.  Herreshoff,  and  the  Adiron¬ 
dack  Club  presented  the  city  with  the  finest  specimen  in  iis 
park.  It  is  63  ft.  high  and  the  lower  branches  have  a 
sweep  of  25  ft.  The  hope  is  to  typify  in  it  the  Christmas 


rhe  hydroelectric  development  of  the  Columbus  (Ga.) 
Power  Company  at  Goat  Rock,  on  the  Chattahoochee 
River,  was  officially  opened  on  Dec.  19.  Invited  guests 
of  the  company  were  conducted  by  special  train  from 
Columbus  to  Goat  Rock,  which  is  about  15  miles  above 
Columbus,  to  witness  the  ceremonies  incident  to  the 
event,  lunch  being  served  at  the  power  house.  The  Goat 
Rock  hydroelectric  development  was  designed  by  the  Stone 
&  Webster  Engineering  Corporation  and  comprises  a  gen¬ 
erating  station  with  an  ultimate  output  of  40,000  hp,  the 
present  installation  being  10,000  hp,  and  a  concrete  dam 
1 500  ft.  long  and  70  ft.  high.  The  machine  tension  of 
i2.(X)o  volts  is  at  present  stepped  up  to  66.000  volts  for 
transmission;  but  it  is  expected  that  110,000  volts  will  be 
the  tension  ultimately  adopted.  The  length  of  line  from 
( ioat  Rock  to  West  Point  is  17.8  miles;  that  from  West 
Point  to  Lagrange,  17.2  miles;  that  from  Lagrange  to 
Xewnan,  26.3  miles,  and  that  from  Columbus  to  Newnan, 
75  miles.  The  transmission  line  is  designed  to  transmit 
12,000  hp  as  a  maximum,  the  rest  of  the  energy  being  used 
at  Columbus.  The  Hardaway  Contracting  Company  was 
the  general  contractor  for  the  work. 


SANITARY  DISTRICT’S  SCHEDULE  OF  DEPRECIA 
TION. 


In  the  recently  adopted  rules  and  regulations  of  the  Board 
of  Trustees  of  the  Sanitary  District  of  Chicago,  as  reor¬ 
ganized  after  the  November  election,  there  is  some  interest¬ 
ing  information  about  methods  of  charging  and  the  schedule 
of  depreciation  adopted  for  the  electrical  department  of  this 
municipal  corporation.  As  is  w'ell  known,  the  Sanitary 
District  develops  hydroelectric  energy  from  the  Chicago 
Drainage  Canal  at  Lockport,  Ill.,  and  sells  electricity  to 
other  municipal  corporations  and  to  private  consumers, 
although  the  tendency  is  to  curtail  the  industrial  use  of  the 
energy  produced.  It  is  provided  that  the  receipts  of  the 
electrical  department  shall  be  applied  first  to  the  expenses  of 
the  department,  including  taxes  and  insurance,  and  second, 
to  the  creation  of  a  sinking  fund  to  be  used  to  replace  worn- 
out  and  antiquated  equipment  and  to  purchase  improved 
machinery.  But  if  this  fund  exceeds  the  annual  deprecia¬ 
tion  charge,  with  accumulations  on  the  different  classes  of 
building  and  apparatus  according  to  the  schedule  adopted, 
such  excess  may  be  used  for  other  purposes.  The  official 
schedule  of  depreciation  in  per  cent  is  as  follows:  Power¬ 
house  buildings.  2;  electrical  equipment,  power  house,  4; 
main  transmission  line,  4;  substation  building,  2;  electrical 
equipment  substation,  4;  miscellaneous  equipment,  5;  Lock- 
port  and  similar  equipment,  5 ;  miscellaneous  transmission 
lines,  5. 

Rates  for  electrical  energy  are  divided  into  two  classes, 
depending  on  whether  sold  for  public  or  for  private  use. 
All  energy  sold  to  private  consumers  must  be  disposed  of 
in  such  manner,  according  to  the  rules,  as  to  bring  to  the 
Sanitary  District  the  greatest  net  revenue,  without  dis¬ 
crimination.  Rates  charged  private  consumers  shall  be 
based  upon  the  cost  of  delivery,  based  on  the  load-factor. 


New  York’s  Public  Christmas  Tree. 


spirit  and  also  to  make  the  placing  of  outdoor  Christmas 
trees  in  large  cities  a  national  custom.  Of  course,  it  would 
not  be  possible  for  the  tree  to  appear  in  all  its  beauty  with¬ 
out  the  shimmering  gleams  of  electric  lamps,  and  the  New 
York  Edison  Company  took  it  upon  itself  to  see  that  these 
were  not  missing.  At  the  top  of  the  tree  is  a  lo-in.  star 
studded  with  frosted  white  lamps.  These  are  connected 
to  a  dimmer  located  at  the  base  of  the  tree,  and  the  “Star 
of  Bethlehem,”  as  it  is  called,  is  gradually  brought  up  to 
full  brilliancy.  The  rest  of  the  tree  is  decked  with  3000 
white,  red,  green  and  blue  lamps  ranging  in  rating  from 
8  cp  to  4  cp.  When  the  star  reaches  its  most  brilliant  point 
the  varicolored  lamps  on  the  branches  below  wink  here  and 
there  into  life,  one  cluster  after  another,  until  all  are  lighted. 
The  tree  will  be  lighted  every  night  until  the  new  year,  and 
various  singing  societies  have  volunteered  to  supply  the 
entertainment  for  the  nights  until  the  dawn  of  1913. 


December  28,  1912. 
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CENTRAL-STATION  CONSOLIDATION. 


In  the  accompanying  table  are  given  the  results  of  an 
investigation  into  the  ownership  or  control  of  central  sta¬ 
tions  in  cities  having  a  population  of  5000  or  more.  Every 
effort  has  been  made  to  secure  exact  data  in  each  case,  but 
there  may  be  trifling  errors.  These,  however,  would  not 
materially  affect  the  percentages  of  each  class  of  stations. 
Companies  in  large  cities  serving  a  number  of  surrounding 
communities  are  included  with  ".'■yiidicates"  in  this  com¬ 
pilation. 
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Syndicate  plants  operate  to  the  exclusion  of  others  in 
474  cities,  but  there  are  thirty-one  places  where  they  com¬ 
pete  with  municipal  plants,  twenty  cities  where  they  share 
the  field  with  independent  plants  and  three  communities 
where  they  compete  with  both  independent  and  municipal 
establishments,  making  the  grand  total  of  syndicate  opera¬ 
tions  528. 

While  there  are  460  places  where  independent  plants 
operate  alone,  there  are  sixty-four  cities  where  they  com¬ 
pete  with  syndicate  or  municipal  plants,  or  a  total  of  524 
independents. 

To  the  130  municipal  plants  that  serve  their  communities 
exclusively  should  be  added  seventy-five  in  places  where 
there  are  also  independent  or  syndicate  plants. 


ELECTROMEDICAL  DIVISION  FOR  NEW  YORK 
EDISON  COMPANY. 

The  contract  inspection  department  of  the  New  York 
Edison  Company  will  hereafter  be  reinforced  by  an  elec¬ 
tromedical  division  whose  object  it  will  be  to  gather  in¬ 
formation  of  an  electromedical  nature  and  spread  it 
broadcast  among  the  hospitals,  doctors,  nurses,  etc.,  of  the 
city.  A  trained  nurse  has  been  engaged  to  supervise  the 
work  and  to  keep  in  touch  with  progress  in  this  branch 
both  in  this  country  and  abroad.  It  is  felt  that  electricity 
will  be  more  widely  employed  if  those  engaged  in  medical 
work  are  kept  informed  of  developments,  and  it  is  the  pur¬ 
pose  of  the  New  York  Edison  Company  to  undertake  this 
work  and  to  keep  on  file  in  its  Forty-second  Street  office 
descriptive  matter  on  all  domestic  and  foreign  electromed¬ 
ical  appliances  as  well  as  to  make  an  exhibit  of  some  of 
the  apparatus  itself.  V’^isits  will  be  made  by  the  nurse  to 
hospitals,  clinics,  etc.,  in  various  parts  of  the  country  in 
order  that  the  practical  applications  of  electricity  in  them 
may  become  familiar  and  made  available  to  the  medical 
profession  in  New  York  City. 


SOCIETY  FOR  ELECTRICAL  DEVELOPMENT. 

At  a  meeting  of  the  executive  and  public  policy  com- 
cittees  of  the  National  Electric  Light  Association 
held  in  New  York  on  Dec.  17,  at  which  Mr.  Arthur  Wil¬ 
liams  presided,  Mr.  Henry  L.  Doherty,  chairman  of  the 
organization  committee  of  the  Society  for  Electrical  De¬ 
velopment.  Inc.,  gave  a  complete  exposition  of  the  plans 
and  purposes  of  that  society.  The  latter,  as  has  been  noted 
heretofore,  was  recently  incorporated  for  the  purpose  of 
conducting  a  broad  co-operative  movement  for  the  benefit 
of  the  entire  electrical  industry  and  is  an  outcome  of  the 
conference  held  at  Association  Island,  New  York,  in  Sep¬ 
tember,  between  representatives  of  central-station  com¬ 
panies,  electrical  manufacturers,  jobbers  and  contractors. 
Mr.  Doherty  stated  that  $123,000  has  been  raised  by  the 
manufacturers  participating  in  the  movement.  The  two 
committees  voted  unanimously  that  the  National  Electric 
Light  Association  give  its  support  and  indorsement  to  the 
plan,  the  substance  of  which  is  to  raise  by  small  dues  from 
the  participants  a  fund  which  in  the  aggregate  will  be  suffi¬ 
cient  to  enable  the  society  to  secure  effective  national  pub¬ 
licity  for  electrical  service  and  apparatus. 


STREET-LIGHTING  DISCUSSION  AT  PITTSBURGH. 

The  illumination  of  streets  and  public  places  was  the 
topic  of  the  meeting  of  the  Pittsburgh  Section,  A.  1.  E.  E., 
held  on  Dec.  12  jointly  with  the  local  section  of  the  Illumi¬ 
nating  Engineering  Society.  Prior  to  the  session  Chairman 
E.  L.  Farrar  announced  plans  for  the  annual  Institute 
section  banquet  to  be  held  at  the  Hotel  Schenley,  Pittsburgh, 
Feb.  8.  President  Mershon  will  be  the  guest  of  honor  and 
a  number  of  prominent  local  men  will  speak.  Mr.  H.  E. 
Longwell,  consulting  engineer  for  the  Westinghouse  Ma¬ 
chine  Company,  will  act  as  toastmaster. 

In  the  absence  of  the  author.  Prof.  H.  S.  Hower,  as 
chairman  of  the  Pittsburgh  Section,  1.  E.  S.,  read  the  first 
paper.  “Gas  and  Gasoline  Lighting.”  prepared  by  Mr.  Victor 
Westermeyer.  This  paper,  an  attempt  to  show  the  supe¬ 
riority  of  gas  over  electric  lighting  for  city  streets,  aroused 
humorous  criticism  from  the  audience,  which  seemed  to  be 
composed  entirely  of  electrical  men. 

The  second  paper,  presented  by  Mr.  C.  E.  Stephens, 
Westinghouse  Electric  &  Manufacturing  Company,  on  “The 
Illumination  Requirements  of  First-Class  Streets  as  Met 
by  Arc  and  Tungsten  Light  Sources,”  covered  the  subject 
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very  iully,  giving  the  particular  uses  of  each  illuminant 
together  with  figures  and  data  for  securing  the  best  results. 
He  advocated  10  to  i  as  a  ratio  of  maximum  to  minimum 
intensity  in  residence  districts,  and  5  to  i  in  congested  down¬ 
town  districts. 

The  third  paper  of  the  evening,  prepared  by  Mr.  C.  A.  B. 
Halvar.son,  and  read  by  Mr.  C.  J.  Mundo,  local  secretary 
of  the  I.  E.  S.,  related  to  “New  Types  of  Ornamental 
Luminous-Arc  Lamps  for  the  Lighting  of  Parkways,  Busi¬ 
ness  and  Residential  Streets.”  This  paper  took  the  place 
of  one  scheduled  to  be  read  by  Mr.  C.  M.  Axford.  The 
lighting  reciuirements  of  such  special  districts  were  de¬ 
scribed  and  figures  given  for  the  proper  heights  for  illumi- 
nants. 

In  the  discussion  Mr.  H.  N.  Mueller  took  exception  to  the 
figures  given  on  gas  and  gasoline  lighting  as  compared  with 
arc  lighting.  Mr.  Berford  Brittian  referred  to  the  limita¬ 
tions  of  the  Cooper  Hewitt  quartz-tube  lamp  for  street 
lighting  since  it  is  restricted  to  use  on  direct-current 
multiple  circuits  or  alternating-current  circuits  through 
rectifiers. 

Mr.  W.  K.  Reed  said  that  high-pressure  gas  is  used  con¬ 
siderably  in  Europe.  The  increase  in  pressure  has  made 
larger  units  available,  and  such  units  are  in  many  cases 
more  efficient.  Where  foliage  is  dense,  arc  lamps  suspended 
22  ft.  above  the  ground  at  300-ft.  intervals  may  give  poor 
illumination  comi)ared  with  tungsten  lamps  hung  at  a  height 
of  12  ft.  The  latter  often  require  underground  distribution, 
whereas  overhead  construction  can  be  used  with  the  arcs. 
Such  conditions  may  make  the  tungsten  system  expensive 
if  the  city  rc(iuires  it,  but  the  city  rules  must  be  followed 
in  any  case,  and  since  these  vary,  each  city  has  its  own  prob¬ 
lems  to  work  out. 

Mr.  .Man  Bright  called  attention  to  some  of  the  types 
of  ])osts  now  being  used.  One  city  on  the  Pacific  Coast  has 
native-limestone  i)osts  modeled  in  Spanish  mission  style. 
Other  posts  are  decorated  with  flowers,  clematis  vines,  etc. 

Mr.  H.  H.  Magdsick  said  that  while,  compared  with 
carbon  lamps,  gas  lighting  is  cheaper,  tungstens  have  made 
electric  lighting  still  more  economical.  In  Cleveland  a  gas 
unit  costs  $20.71  per  year,  while  a  6o-cp  tungsten  lamp, 
considering  all  costs  including  loss  in  lines,  etc.,  costs  $10.81 
at  2  cents  per  kw-hr.,  $14  at  3  cents,  and  $17.21  at  4  cents. 


EFFECT  OF  ELECTRIC  CURRENT  ON  CONCRETE. 

.\t  the  ninth  annual  convention  of  the  .National  .Associa¬ 
tion  of  Cement  Users,  held  in  Pittsburgh,  Dec.  10  to  13, 
an  important  paper  on  the  “Efifect  of  Electric  Current  on 
Concrete”  was  presented  by  Dr.  E.  B.  Rosa,  assistant 
director;  Mr.  Burton  McC'ollum,  associate  physicist,  and 
Mr.  O.  .S.  Peters,  assistant  physicist.  I’nited  States  Bureau 
of  .Standards. 

During  the  last  few  years  attention  has  been  called  to  the 
possibility  of  damage  to  reinforced-concrete  structures  by 
stray  currents  from  electric  railways  and  other  power 
sources,  giving  rise  not  only  to  serious  corrosion  of  the 
reinforcing  material  but  also  to  cracking  and  disintegration 
of  the  surrounding  concrete.  Numerous  laboratory  experi¬ 
ments  tend  to  confirm  the  observations  in  regard  to  destruc¬ 
tion  of  the  concrete,  but  give  rise  to  conflicting  theories  as 
to  the  cause  of  the  phenomena  observed. 

Recognizing  the  great  practical  importance  of  the  sub¬ 
ject.  and  acting  in  response  to  requests  from  numerous 
sources,  the  Bureau  of  Standards  has  since  iqio  been  con¬ 
ducting  a  thorough  investigation  of  the  cause  and  extent 
of  damage  to  concrete  by  electric  current  and  the  best 
method  of  mitigating  the  trouble  under  practical  condi¬ 
tions. 

The  investigation  has  been  conducted  along  the  follow¬ 
ing  lines: 


(1)  Laboratory  studies  of  the  cause  and  nature  of  the 
phenomena  caused  by  the  passage  of  electric  currents 
through  concrete. 

(2)  Observation  in  the  field  with  the  view  of  establish¬ 
ing  definitely  the  probable  extent  of  the  danger  in  practice 
and  the  circumstances  under  which  trouble  is  most  likely 
to  occur. 

(3)  A  study  of  the  various  possible  means  of  mitigating 
trouble  from  this  source,  leading  to  specific  recommenda¬ 
tions  based  thereon. 

The  reports  of  previous  investigators  that  the  passage 
of  current  from  an  iron  anode  into  normal  concrete  caused 
destruction  by  cracking  were  only  partly  confirmed.  This 
effect  did  not  occur  in  most  of  the  specimens  tested  when 
the  potential  gradient  was  less  than  about  15  volts  over  a 
distance  of  3  in.,  or  about  60  volts  per  foot  of  anode. 

Among  the  numerous  theories  that  have  been  advanced 
for  the  cracking,  the  one  which  attributes  it  to  o.xidation 
of  the  iron  anode  following  electrolytic  corrosion  has  been 
fully  established.  The  oxides  formed  occupy  2.2  times  as 
great  a  volume  as  the  original  iron,  and  the  pressure  result¬ 
ing  from  this  increase  of  volume  causes  the  block  to  crack 
open.  The  mechanical  pressure  developed  at  the  iron  anode 
surface  by  corrosion  of  the  iron  has  been  found  to  reach 
values  as  high  as  4700  lb.  per  square  inch,  more  than  suf¬ 
ficient  to  account  for  the  observed  phenomena  of  cracking. 
Metals  which  do  not  form  insoluble  products  of  corrosion 
and  all  non-corrodible  anodes  never  cause  cracking. 

Suggestions  that  copper-coated  steel  or  aluminum  be  used 
as  reinforcing  material  have  been  shown  to  be  imprac¬ 
ticable,  since  the  copper  coating  is  readily  destroyed  and 
the  aluminum  is  attacked  by  the  alkali  in  the  concrete. 

The  corrosion  of  iron  anodes  in  normal  concrete  is  very 
slight  at  temperatures  below  about  50  deg.  C.,  owing  to  the 
inhibiting  effect  of  the  hydrated  lime.  For  any  fixed  tem¬ 
perature  the  amount  of  corrosion  for  a  given  number  of 
amp-hours  is  independent  of  the  current  strength. 

The  rapid  destruction  of  anode  specimens  at  voltages 
from  60  to  100  or  more  is  made  possible  mainly  by  the 
heating  efifect  of  the  current,  which  raises  the  temperature 
above  the  limit  mentioned  above.  If  the  specimen  be 
artificially  cooled,  no  appreciable  corrosion  occurs  and  no 
cracking  results. 

In  the  specimen  tested  the  potential  gradient  necessary 
to  produce  a  temperature  rise  to  50  deg.  C.,  with  conse- 
(juent  corrosion,  was  about  60  volts  per  foot.  For  air-dried 
concrete  it  is  much  higher.  This  shows  that  under  actual 
conditions  corrosion  from  stray  currents  may  be  expected 
only  under  special  or  extreme  conditions. 

Since  the  passivity  of  iron  in  concrete  is  dne  chiefly  to 
the  calcium  hydrate  present,  it  appears  probable  that  old 
structures,  in  which  the  hydrate  has  been  largely  converted 
into  the  carbonate,  will  be  more  susceptible  to  the  effects 
of  electric  current  than  the  comparatively  new  concrete 
with  which  the  foregoing  experiments  have  been  made. 
The  increase  in  the  corrosion  would,  however,  he  partly 
offset  by  the  increase  in  the  resistance  of  the  older  con¬ 
crete. 

The  addition  of  a  small  amount  of  salt  to  concrete,  as  is 
frequently  done  to  prevent  freezing  while  setting,  has  a 
twofold  efifect.  First,  it  greatly  increases  the  initial  con¬ 
ductivity  of  the  concrete,  thus  allowing  more  current  to 
flow,  and.  second,  it  destroys  the  passive  condition  of  the 
iron  at  ordinary  temperatures,  thus  multiplying  by  many 
hundreds  of  times  the  rate  of  corrosion  and  consequent 
deterioration  of  the  concrete.  Salt  should,  therefore,  never 
be  used  in  structures  that  may  be  subjected  to  electrolytic 
action.  Further,  reinforced-concrete  structures  built  in 
contact  with  sea  water  or  in  salt  marshes  are  very  su.s- 
ceptible  to  trouble  from  electrolysis. 

Specimens  of  normal  concrete  carrying  currents  increase 
their  resistance  a  hundredfold  or  more  in  the  course  of  a 
few  weeks,  which  fact  still  further  lessens  danger  of 
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trouble.  The  rise  of  resistance  is  in  general  due  to  the 
precipitation  of  calcium  carbonate  within  the  pores  of  the 
concrete,  thus  plugging  them  up.  A  slight  amount  of  salt 
prevents  this  precipitation  and  consequent  rise  of  resist¬ 
ance,  thus  still  further  emphasizing  the  detrimental  effect 
of  the  presence  of  salt. 

Contrary  to  the  observations  of  previous  investigators,  a 
distinct  softening  of  the  concrete  near  the  cathode  was 
observed.  This  begins  at  the  cathode  surface  and  slowly 
spreads  outward,  in  some  cases  ^4  in.  or  more.  After 
exposures  to  the  air  this  softened  layer  becomes  very  hard 
again,  but  it  remains  brittle  and  friable.  This  softening 
effect  causes  practically  complete  destruction  of  the  bond 
betw'een  the  reinforcing  material  and  the  concrete,  reduc¬ 
ing  it  to  a  few  per  cent  of  its  normal  value.  Unlike  the 
anode  effect,  which  becomes  serious  in  normal  concrete 
only  in  comparatively  high  voltages,  the  cathode  effect 
develops  at  all  voltages,  the  rate  being  roughly  propor¬ 
tional  to  the  voltage  in  a  given  specimen.  For  this  reason 
it  may  frequently  occur  in  practice  and  is,  therefore,  a 
more  serious  matter  practically  than  the  anode  effect  about 
which  so  much  has  been  heard. 

The  softening  of  the  concrete  at  the  cathode  is  due  chiefly 
to  the  gradual  concentration  of  sodium  and  potassium  near 
the  cathode  by  the  passage  of  electric  current.  The  alkali 
in  time  becomes  sufficiently  strong  to  attack  the  cement. 

Observations  have  shown  that  the  softening  of  the  con¬ 
crete  takes  place  only  very  close  to  the  cathode,  the  main 
body  of  the  concrete  remaining  perfectly  sound  without 
loss  of  strength.  Because  of  this  effect  the  method  of  pro¬ 
tecting  reinforced-concrete  buildings  by  connecting  the 
reinforcing  material  as  a  cathode  to  a  battery  or  booster 
w’ould  be  much  more  dangerous  than  no  protection  at  all. 

The  only  effect  which  an  electric  current  has  on  unrein¬ 
forced  concrete  is  to  cause  a  migration  of  the  water-soluble 
elements.  Consequently,  in  the  absence  of  electrodes,  the 
ultimate  effect  of  current  flow  on  the  physical  properties 
of  the  concrete  is  not  materially  different  from  that  of 
flow-water  seepage,  which  also  removes  the  water-soluble 
elements.  Xon-rein  forced-concrete  buildings  are  there¬ 
fore  immune  from  trouble  due  to  stray  earth  currents. 
They  might,  however,  be  injured  by  the  grounding  of 
power  w'ires  carried  in  conduits  embedded  in  the  concrete, 
since  these  conduits  would  then  act  as  electrodes. 

Conditions  arise  in  practice  which  will  cause  damage 
from  stray  currents,  but  this  danger  has  been  greatly  over¬ 
estimated.  Waterproofing  reinforced  concrete  increases 
its  resistance  and  diminishes,  accordingly,  the  danger  from 
anode  or  cathode  effects.  Practically  all  of  the  waterproof¬ 
ing  agents  now  on  the  market  intended  to  be  mixed  with 
concrete  are  of  little  value  as  preventives  of  electrolysis. 
Waterproofing  membranes,  how'ever,  w'hen  applied  to  the 
surface,  are  more  effective  and  may  have  considerable 
effect  in  preventing  the  entry  of  earth  currents  into  the 
concrete. 

Painting  or  otherwise  coating  iron  with  an  alkali-resist¬ 
ing  metal  preservative  before  embedding  it  in  concrete  may 
serve  to  minimize  the  dangers  of  electrolysis,  but  no  such 
coating  has  been  found  that  does  not  prevent  the  formation 
of  the  bond  between  the  concrete  and  iron  when  the  con¬ 
crete  sets. 

All  circuits  within  a  building  should  be  kept  free  from 
grounds  directly  on  a  portion  of  the  building  itself.  If 
the  supply  comes  from  a  central  station,  the  local  circuits 
should  be  periodically  disconnected  and  tested  for  grounds 
and  incipient  defects  in  the  insulation. 

.Ml  pipe  lines  entering  concrete  buildings  should,  if  pos¬ 
sible,  be  provided  with  insulating  joints  outside  the  build¬ 
ings.  If  a  pipe  line  passes  through  a  building  and 
continues  beyond,  one  or  more  insulating  joints  should 
be  placed  on  both  sides  of  the  building.  If  the 
potential  drop  around  the  insulated  section  is  8 
volts  or  10  volts  or  more,  the  insulated  portion  should  be 


shunted  by  means  of  a  copper  cable.  The  grounding  of 
electric  conduits  to  water  pipes  and  ground  plates  is  in 
general  not  to  be  recommended  in  the  case  of  concrete 
structures. 

Lead-covered  cables  entering  such  buildings  should  be 
insulated  from  the  concrete.  Wooden  or  other  non-metallic 
supports  which  prevent  actual  contact  between  the  cable 
and  the  concrete  will  give  sufficient  insulation  for  this  pur¬ 
pose.  Such  insulation  is  desirable  for  the  protection  of 
the  cable  as  well  as  the  building.  The  fact  that  a  fairly 
large  voltage  reading  may  be  obtained  should  not  be  taken 
as  sufficient  evidence  that  the  trouble  is  due  to  electrolysis. 
The  distance  between  the  points  and  particularly  the  char¬ 
acter  of  the  intervening  medium  are  of  much  greater  im¬ 
portance  than  the  mere  magnitude  of  the  voltage  reading. 
As  a  precautionary  measure,  however,  all  potential  read¬ 
ings  about  a  reinforced-concrete  structure  should  be  kept 
as  low  as  possible. 


TESTS  OF  HIGH-TENSION  INSULATORS. 

At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  Dec.  13  under  the  auspices  of 
the  high-tension  transmission  committee  the  subject  of 
high-tension  insulators — tests  and  specifications — was  given 
consideration,  as  briefly  noted  last  week. 

HIGH-FREQUENCY  TESTS. 

The  work  on  “High-Erequency  Tests  of  Line  Insulators” 
reported  by  Messrs.  L.  E.  Imlay  and  Percy  H.  Thomas  was 
undertaken,  the  author  explained,  to  clear  up  discrepancies 
between  the  repeated  punctures  occurring  through  the  heads 


Fig.  1 — Arrangements  for  High-Frequency  Tests. 


of  certain  insulators  due  to  lightning  and  the  refusal  of  the 
same  insulators  to  be  punctured  by  a  25-cycle  testing  set. 
For  the  tests  a  500-kw,  750,000-volt  transformer  was  used, 
one  side  being  grounded  and  the  other  connected  to  the 
discharge  apparatus  as  the  sketch  (Fig.  i)  shows.  The 
plate  was  of  sheet  iron,  9  ft.  by  8  ft.,  which,  suspended  3.5 
ft.  from  the  ground  plate  (a  transformer  tank),  had  a  ca¬ 
pacity  estimated  at  0.0001  microfarad.  The  transformer 
was  protected  by  three  air-core  choke  coils:  .'\,  twenty-two 
turns,  18-in.  diameter;  B,  ten  turns,  24-in.  diameter,  and  C, 
200  turns.  The  insulator  under  test  carried  a  half-inch 
brass  rod  which  also  served  as  an  electrode  for  the  spark- 
gap.  The  insulator  pin  was  well  grounded,  and  a  measur¬ 
ing  needle-gap  spanned  the  interval  from  pin  to  conductor. 

The  general  method  was  to  raise  the  voltage  until  a  dis¬ 
charge  occurred  across  the  series  gap  onto  the  insulator. 
The  result  of  this  breakdown  was  in  mo.st  cases  so  to  re¬ 
duce  the  applied  voltage  that  the  arc  proper  would  drop 
out,  leaving  the  series  gap  nearly  intact.  Thus  the  next 
alternation  would  be  obliged  to  reproduce  nearly  the  orig¬ 
inal  breakdown  voltage  on  the  gap.  ‘  The  effect  was  to  give 
a  succession  of  static  sparks  lasting  one  or  two  seconds, 
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as  distinguished  from  the  holding  of  an  arc  over  the  gap. 
In  later  tests  the  opposite  effect  was  secured,  a  single  static 
spark  occurring  each  time  the  voltage  was  raised,  followed 
by  a  mild  arc. 

I'he  eleven  groups  of  experiments  carried  out  included 
both  normal  flash-over  tests  in  air  and  oil  using  60-cycle 
|)ressure  and  high-fre(iuency  tests  made  with  the  apparatus 
shown  in  the  sketch.  A  surprising  feature  of  the  high- 
fre(|uency  tests  was  the  puncturing  of  the  2-in.  thickness  of 
electrose  in  the  head,  from  pin  to  conductor,  despite  the  fact 
that  in  the  60-cycle  test  these  same  insulators  had  flashed 
over  the  surface,  even  under  oil,  rather  than  puncture 
through  the  head.  Some  of  these  electrose  insulators  then 
had  their  standard  forms  modified  by  turning  off  portions 
of  the  petticoat,  drilling  holes,  sawing,  etc.  I'hese  test  re¬ 
sults  showed  that  the  resistance  to  high-frequency  stress 
bore  little  relation  to  that  of  normal  60-cycle  strain.  Sim¬ 
ilar  tests  were  then  continued  using  porcelain  insulators,  the 
results  indicating  that  the  manner  of  failure  at  high  fre¬ 
quency  was  not  peculiar  to  electrose.  Surmising  that  the 
etl’ect  of  high  frecjuency  was  due  to  a  special  distribution  of 
stresses  and  potential,  other  insulators  were  tested  with 
sheet-lead  bands  covering  their  waists,  the  result  being  that 
these  units  stood  up  longer  than  any  similar  insulators,  even 
with  reduced  petticoats. 

Unless  misleading,  because  of  unexpected  causes,  the  au¬ 
thors  believe  that  these  tests  reveal  that  many  line  insulators 
now  in  service  may  be  expected  to  break  down  by  punctur- 
hig  under  the  attack  of  lightning  rather  than  by  discharge 
over  the  surface,  which  is  recognized  as  the  desired 
characteristic — in  spite  of  the  fact  that  these  insulators 
may  have  been  thoroughly  tested  on  normal  frequencies  in 
the  usual  way  and  may  have  then  always  flashed  over  the 
petticoats  as  intended.  The  fact  shown  in  these  tests,  that 


witmoot  taper 


Fig.  2 — Section  of  Insulator  Finally  Adopted. 

an  insulator  which  did  not  puncture  at  250,000  volts  on  60 
cycles  (under  oil)  punctured  after  a  comparatively  few 
shocks  of  high-frequency  discharge,  and  without  apparently 
('pposing  a  resistance  of  much  over  100,000  volts  (lo-in., 
25.4-cni.  spark  gap),  shows  how  little  can  be  determined 
from  the  60-cycle  tests  as  to  the  lightning-resisting  capacity 
of  an  insulator. 


An  estimate  of  the  natural  oscillation  frequency  of  the 
discharge  circuit  would  be  roughly  of  the  order  of  1,000,000 
cycles  per  second  or  higher.  While  the  highest  voltage  of 
the  high-frequency  tests  was  in  the  neighborhood  of  300,- 
000  volts  to  350,000  volts,  and  the  quantity  of  the  discharge 
great  for  laboratory  tests,  it  was  of  course  far  short  of 
lightning  conditions  in  both  particulars.  The  frequency. 


CONSECTIONS  OP  SiNOLK  TraNSPOUMER8  FOR  230,000  V’^OLTS 
Fig.  3 — Circuits  of  High-Tension  Transformers. 

however,  may  have  been  comparable  with  that  of  lightning. 

W  ith  the  aid  of  a  combination  of  resistors  and  condensers, 
the  authors  offered  an  explanation  for  the  results  observed. 

In  the  matter  of  new  designs  of  insulators  to  resist  high- 
frequency  discharges  much  research  should  be  made,  but, 
the  authors  feel,  there  are  some  guiding  principles  already 
clear:  First,  the  more  widely  the  live  conducting  parts  of 
an  insulator  are  separated  from  the  pin,  the  less  will  be  the 
stress;  second,  the  more  nearly  uniform  the  electrostatic 
field  between  these  elements,  the  better  the  condition ;  third, 
wide  and  thin  petticoats  add  very  little  strength  to  the  high- 
tension  insulator,  for  the  electrostatic  capacity  of  the  sur¬ 
faces  is  very  great  with  regard  to  the  capacity  of  parts 
nearer  the  pin.  The  heavy  ball  of  insulating  material  at 
the  head  of  the  pin  is  likely  the  chief  reliance  of  the  in¬ 
sulator  at  high  frequency. 

Fig.  2  shows  the  insulator  and  pin  finally  adopted.  The 
pin  has  an  iron  base  for  attaching  to  the  cross-arm  and  a 
metal  sleeve  with  conical  bore  to  receive  the  wooden  pin, 
which  is  secured  in  place  by  screwing  the  sleeve  and  base 
together.  To  prevent  absorption  of  moisture,  the  wood  is 
impregnated  with  bakelite.  This  pin  construction  will  with¬ 
stand  a  6o-cycle  breakdown  test  of  120,000  volts  dry  and 
85,000  volts  wet. 

COMPARISON  OF  SUSPENSION  INSULATORS. 

Mr.  P.  W.  Sothman’s  paper,  “Comparative  Tests  on  High- 
Tension  Suspension  Insulators,”  read  in  the  author’s  ab¬ 
sence  by  Mr.  John  A.  Brundage,  detailed  methods  and  re¬ 
sults  of  some  interesting  tests  made  of  the  competitive 
iio,ooo-volt  insulators  offered  by  manufacturers  at  a  time, 
several  years  ago,  when  80,000  volts  represented  the  highest 
existing  operating  pressure.  The  electrical  test  equipment 
used  comprised  two  50-kw,  2200/150,000-volt  transformers 
in  series,  fed  by  a  25-kw,  220/2200-volt  transformer,  mak¬ 
ing  available  a  maximum  potential  of  about  330,000  volts 
(Fig.  3).  A  water  rheostat  in  the  primary  of  the  high- 
tension  transformer  controlled  the  delivered  pressure,  which 
was  read  on  an  alternating-current  voltmeter  previously 
calibrated  with  a  spark-gap.  All  tests  were  performed  in 
darkness,  and  record  photographs  were  taken  of  each.  The 
following  order  was  preserved:  (i)  Dry  test;  (2)  wet 
test;  (3)  parallel  test,  dry  and  wet;  (4)  puncture  test  under 
oil:  (5)  mechanical  test. 

The  dry  tests  comprised  both  flash-over  tests  on  the 
separate  units  to  exclude  weak  elements  and  potential  tests 
on  the  complete  insulators  and  parts.  In  the  wet  tests  45- 
deg.  “rain”  was  applied  at  rates  of  from  0.25  in.  to  0.53  in. 
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of  precipitation  per  minute,  measured  by  special  cups.  In 
the  parallel  tests  the  pressure  was  raised  by  steps  on  the 
groups  of  competing  insulators,  the  failing  sets  being  re¬ 
moved  as  they  were  eliminated  by  breakdown.  Immersion 
in  oil  was  resorted  to  in  order  to  obtain  puncture  tests  with¬ 
out  surface  flash-overs.  A  screw  testing  machine,  provided 


DRY  TEST. 


Type. 

Number 

of 

Units. 

Brush  Discharge 
Becomes  Visible 
at 

Heavy  Static  Dis¬ 
charge  but  No_. 
Flash-over. 

A  ' 

5 

ISO  kilovolts 

330  kilovolts 

C 

5  ; 

250  kilovolts 

330  kilovolts  on  top 

D 

!  5 

250  kilovolts  on  hook 

330  kilovolts  at  point 
of  hook 

E 

j  7 

200  kilovolts  on  cotter 

1  pin 

Not  excessive  at  330 
kilovolts 

F 

1  5 

1 

1  250  kilovolts 

! 

Not  excessive  at  330 
kilovolts 

with  a  heavy  dynamometer  attachment,  applied  the  tension 
for  the  mechanical  tests. 

On  account  of  the  difficulty  of  measuring  the  watts  en¬ 
ergy  loss  for  the  various  insulators  under  the  test  condi¬ 
tions  and  voltages,  the  investigators  decided  to  compare 
qualitative  rather  than  quantitative  results.  It  was,  in 
general,  assumed  that  the  power  loss  of  an  insulator  makes 
itself  manifest  in  a  proportionate  display,  mostly  luminous, 
although  this  in  turn  is  related  to  the  gradual  or  partial 
appearance  of  the  luminosity.  Accompanying  are  the  re¬ 
sults  from  the  dry  and  wet  tests.  With  two  e.xceptions  all 
the  insulators  safely  withstood  three  times  line  voltage. 

Pile  first  visible  discharge  occurred  invariably  around  the 
top  section,  in  the  form  of  streamers  radiating  from  the 
edge  of  the  top  skirt.  The  subsequent  break-down  of  the 
insulator  appeared  to  grow  gradually  with  increasing  volt- 
age. 

.■\s  a  rule,  more  or  less  active  discharge  always  took  place 
around  the  pin  of  the  insulator  within  the  hollow  of  the 
petticoat,  on  all  types  designed  along  the  orthodox  lines  of 
a  pin  insulator.  This  discharge  is  practically  absent  in  the 
one-piece  insulator,  which  is  not  provided  with  an  inner 
petticoat. 

Although  the  link  feature  appears  e.xcellent  from  a  me¬ 
chanical  standpoint,  according  to  the  author,  it  creates  un¬ 
favorable  stresses  in  the  air  between  the  disks  and  in  the 
holes  within  the  disks.  Where  use  is  made  of  a  metal  cap 
and  pin,  the  stresses  in  the  porcelain  are  higher  closer  to 
the  pin  and  decrease  gradually  and  uniformly  toward  the 
cap.  But  the  diameter  of  the  pin,  together  with  the  voltage 
it  assumes,  remains  the  determining  factor  for  the  highest 
stress  of  the  porcelain  within  the  cap.  For  this  reason,  it 


WET  TEST  (0.5  IN.  WATER  PER  MINUTE). 


Type. 

Sections. 

Discharge  Becomes 
V'isible  Below 

Failure  Occurs 
at 

A 

5 

1 50  kw. 

'  160  kw. 

C 

5 

225  kw. 

2(>5  kw. 

D 

5 

250  kw'. 

280  kw. 

E 

7 

225  kw. 

260  kw. 

E 

s 

250  kw. 

.100  -310  kw. 

F 

i 

5 

250  kw. 

300  kw 

seems  that  no  advantage  is  gained  by  the  use  of  a  two- 
piece  insulator.  Theoretically  correct,  the  idea  of  using 
two  thicknesses  of  porcelain  would  appear  to  offer  a  larger 
margin  of  safety.  In  practice  the  idea  cannot  be  worked 
out  to  its  full  efficiency  for  the  size  of  the  pin  cannot  be 
increased  without  correspondingly  increasing  the  size  of 


the  cap,  making  an  insulator  of  this  sort  too  bulky  and  alto¬ 
gether  impracticable. 

Final  selection  of  the  type  E  insulator  was  made  in  con¬ 
sequence  of  various  favorable  considerations.  Type  F  is  of 
h'uropean  design  and  manufacture,  and  its  selection  would 
have  entailed  several  difficulties,  especially  in  regard  to  de¬ 
livery.  Type  E  was  hence  found  to  be  the  most  suitable 
and  practical  insulator,  both  from  an  engineering  and  a 
commercial  point  of  view.  The  diameter  was  subsequently 
changed,  however,  from  10  in.  to  ii  in.  and  the  ball-and- 
socket  joint  universally  adopted. 

From  numerous  tests  of  the  strain  insulators  ottered  it 
was  found  that  none  of  the  types  recommended  by  the 
manufacturer  met  the  requirements  of  the  specifications 
for  wet  test.  Excessive  leakage  at  voltages  below  the 
standard  fixed  in  the  specification  (220  kilovolts)  made 
their  use  as  strain  insulators  prohibitive.  In  every  case 
failure  of  the  insulator  did  not  occur  suddenly,  but  very 
gradually.  Distress  begins  to  be  visible  at  voltages  as  low 
as  1 10  kilovolts,  this  distress  increasing  in  almost  direct 
proportion  with  the  voltage. 

In  summing  up  the  experience  gained  during  the  fore¬ 
going  investigations,  especially  with  regard  to  testing,  the 
following  points  are  presented  as  worthy  of  future  con¬ 
sideration  and  discussion : 

What  design  test,  for  example,  should  be  specified  for 
insulators  intended  to  work  at  a  certain  voltage?  In  the 
present  case  a  dry  test  of  three  times  line  voltage  was 
specified.  Experience,  however,  seems  to  indicate  that  even 
though  the  insulator  may  meet  this  arbitrary  condition,  its 
safety  against  failure  in  actual  operation  is  not  thereby 
assured.  It  is  a  well-known  fact  that  an  insulator  is  never 
endangered  by  the  steady  static  forces  but  rather  by  those 
sudden  transient  movements  caused  either  by  external  or 
internal  disturbances.  Therefore,  to  guard  against  failure, 
tests  of  different  character  will  be  necessary. 

At  first  sight,  it  must  appear  as  if  the  manner  in  which 
the  insulator  is  supported  during  tests  is  of  no  importance. 
As  a  matter  of  fact,  the  proximity  of  large  grounded  or 
ungrounded  bodies  will  materially  affect  the  distribution  of 
static  field  around  the  insulator,  especially  when  tests  are 
performed  with  one  side  grounded. 

The  kilowatt  capacity  of  the  testing  outfit  cannot  be  too 
large,  for  the  puncture  of  a  weak  insulator  may  never  be 
discovered  but  for  the  power  back  of  the  transformer.  Volt¬ 
age  regulation  should  be  accomplished  by  means  which  do 
not  alter  the  shape  of  the  alternating-current  wave  form, 
and  this  latter  should  be  a  true  sine  curve.  The  method  of 
regulating  the  voltage  of  the  alternator  by  controlling  its 
field  current  seems  to  offer  the  most  advantages. 

In  reference  to  the  determination  of  voltage,  each  method 
has  drawbacks.  The  spark-gap  setting  is  susceptible  to 
atmospheric  conditions  and  may  also  introduce  oscillations. 
Measurement  of  the  breakdown  voltage  of  an  insulator 
cannot  be  determined  by  a  spark-gap  alone,  but  must  be 
supplemented  by  a  volt-meter  reading.  Undoubtedly  the 
best  test  is  by  means  of  a  static  voltmeter  of  suitable  design. 

The  effect  of  frequency  on  test  results  is  another  point 
not  appreciated  sufficiently.  The  charging  current  increases 
with  the  frequency  so  that  an  insulator  will  test  differently 
at  60  cycles  and  at  25  cycles.  The  effect  of  power-factor 
is  also  open  to  discussion. 

At  the  present  time,  declared  the  author  in  conclusion, 
there  appears  to  be  a  rather  unwarranted  tendency  of 
manufacturers  and  operating  companies  to  use  excessive 
voltages.  A  system  is  already  in  operation  at  145.000  volts 
and  quite  recently  another  company  has  contemplated  the 
use  of  180,000  volts.  In  view'  of  the  fact  that  operation  at 
110,000  volts  has  not  yet  reached  a  stage  of  maturity  and 
the  further  fact  that  phenomena  occur  on  such  lines  which 
were  not  anticipated  and  which  even  now  are  far  from 
being  fully  understood,  considerable  caution  should  be  dis¬ 
played  before  attempting  the  use  of  still  higher  voltages. 
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A  few  years  ago  the  suspension  type  of  insulator  was 
lieralded  as  the  solution  for  line  insulation  up  to  any  voltage 
at  which  it  would  he  practicable  to  operate  for  many  years 
to  come.  The  factor  limiting  the  use  of  high  voltages  so 
far  as  the  line  was  concerned  was  then  considered  to  be 
the  effect  of  corona  and  leakage  into  the  atmosphere.  But 
from  past  experience  it  is  almost  certain  that  these  views 
will  need  revision  and  that  a  systematic  and  thorough  study 
of  the  properties  of  insulators  is  urgently  required. 

Examples  of  the  rather  uncertain  conditions  manifesting 
themselves  in  a  high-voltage  power  transmission  system 
are  mainly  the  behavior  of  oil  circuit-breakers  when  large 
amounts  of  power  have  to  be  handled,  the  lightning-arrester 
problem  and  even  the  high-tension  transformers.  Most 
of  this  apparatus,  as  will  be  admitted  by  the  manufacturing 
companies,  is  yet  in  the  stage  of  development,  and  it  is  very 
gratifying  to  see  that  a  large  amount  of  study  is  being  de¬ 
votee!  at  the  present  time  to  render  these  devices  more  reli¬ 
able  in  service. 

The  above  criticism  should  not  be  taken  as  an  indication 
of  extreme  conservatism,  but  under  the  prevailing  condi¬ 
tions  it  is  almost  imperative  that  a  word  of  caution  be 
spoken  to  prevent  extravagant  use  of  the  higher  voltages 
when  the  use  of  lower  voltages  would  answer  the  purpose 
eciually  well,  and  especially  when  the  difficulties  which  are 
encountered  with  these  extreme  voltages  may  endanger  the 
financial  prospects  of  a  particular  power  proiiosition. 

Discussion. 

Mr.  Ralph  D.  Mershon,  president  of  the  Institute,  sug¬ 
gested.  in  opening  the  discussion,  the  possibility  of  arrang¬ 
ing  low-frequency  tests  to  give  an  equivalent  indication  of 
high-frequency  conditions  for  testing  insulators,  although 
also  recommending  extension  of  the  high-frequency  tests, 
lie  discussed  mathematically  the  relation  between  “string 
ratio"  and  flash-over  distances  for  suspension-type  insu¬ 
lators. 

Mr.  Paul  M.  I.incoln,  Pittsburgh,  Pa.,  questioned  whether 
the  insulators  tested  had  themselves  really  been  subjected 
to  high-freciuency  discharges,  pointing  out  that  with  high 
rates  of  decadence  of  the  oscillatory  currents  it  might  be 
doubtful  whether  more  than  a  few'  high-frequency  alterna¬ 
tions  ])er  cycle  actually  reached  the  insulator.  The  authors, 
declared  the  speaker,  had  presented  no  data  to  show  how' 
many  times  per  second  the  insulator  was  actually  “hit.” 
Mr.  Lincoln  held  that  at  least  part  of  the  differences  in 
breakdown  noted  at  various  frequencies  were  directly  due 
to  the  relative  ionization  of  the  intervening  air. 

Mr.  1*'.  \V.  IVck,  Jr.,  Schenectady,  X.  Y.,  pointed  out  that 
arc-over  does  not  invariably  indicate  the  best  insulator  for 
all  conditions  of  service,  since  sudden  impulses,  like  surges 
or  lightning  discharges,  usually  result  in  punctured  por¬ 
celain.  In  selecting  an  insulator  it  may  therefore  be  best 
to  specify  a  certain  arc-over  voltage  and  string  efficiency, 
(lenerally,  concluded  Mr.  Peek,  high-freiiuency  failures  may 
be  traced  to  localized  potentials,  probably  secondary  effects. 
.\eedle-gap  methods  of  voltage  measurement  are  likely  to 
be  inaccurate,  depending  as  they  do  on  many  atmospheric 
factors,  humidity,  etc. 

Mr.  J.  Sandford,  East  Liverpool,  Ohio,  called  attention 
to  the  importance  of  the  time  element  in  testing  insulators, 
since  a  unit  which  could  withstand  200,000  volts  momen¬ 
tarily  might  fail  at  125.000  volts  apjilied  continuously.  The 
“parallel  test"  outlined  by  the  authors  was  the  only  one, 
insisted  Mr.  Sandford.  which  need  not  be  largely  decided 
by  individual  judgment,  although  here  also  enters  the  factor 
of  personal  discrimination  to  a  slight  degree.  In  closing 
Mr.  Sandford  also  pointed  out  that  the  large  manufacturers 
of  insulators  are  w’ithout  doubt  the  ones  best  equipped  and 
best  experienced  to  carry  out  tests. 

The  discussion  closed  with  a  demonstration  by  Prof.  E. 
E.  I’'.  Creighton,  Schenectady.  N.  Y.,  of  actual  breakdow'ns 
of  pin  and  suspension-type  insulators  under  high-tension, 
high-frequency  tests.  In  a  written  communication  Prof. 


Cieighton  called  attention  to  the  lack  of  data  on  spark-gap 
potentials  at  high-frequency  discharges,  although  in  general 
the  higher  the  frequency  the  lower  is  the  potential  necessary 
to  bridge  a  given  gap.  Properties  of  the  circuits  themselves 
also  introduce  other  differences  in  tests  made  at  60  cycles 
and  at  high  frequencies. 

Mr.  A.  O.  Austin,  Barberton,  Ohio,  laid  special  emphasis 
on  dry  tests  of  insulators,  and  recommended  designs  rather 
calculated  to  meet  surface  stress  and  dielectric-strength 
conditions.  To  produce  the  same  degree  of  reliability,  in¬ 
sulators  operating  under  diverse  conditions  may  require 
wide  modifications  of  several  of  the  many  factors  of  design. 
The  writer  decried  the  sacrifice  of  electrical  characteristics 
to  appearance  in  certain  foreign  insulators. 

Mr.  F.  M.  Farmer,  New  York,  urged  standardization  of 
test  methods,  especially  for  “rain”  tests,  and  also  recom¬ 
mended  better  definitions  of  insulator  parts.  Pointing  out 
the  necessity  for  conscientious  factory  tests,  Mr.  Farmer 
urged  that  routine  inspections  be  made  more  rigid  and  se¬ 
vere,  as  far  as  was  consistent  with  reasonable  cost  and 
fairness  to  the  manufacturer. 

Mr.  R.  \V.  Pope,  New  York,  referred  to  the  use  of  glass 
insulators  for  high-tension  lines,  European  practice  includ¬ 
ing  even  ioo,ooo-volt  construction  of  this  type.  Glass  can 
be  more  carefully  controlled  during  manufacture,  although 
American  engineers  have  failed  to  take  advantage  of  its 
desirable  qualities.  Suspension  insulators  of  glass  could  be 
made  to  meet  all  the  requirements  now  fulfilled  by  porcelain. 
Mr.  Pope  submitted  test  figures  show'ing  dry  and  wet  flash- 
over  results  obtained  with  glass  units. 


NATIONAL  CIVIC  FEDERATION  CONFERENCE  ON 
WORKMEN’S  COMPENSATION. 

On  Dec.  20  representatives  of  capital  and  labor  met  in 
conference  under  the  auspices  of  the  National  Civic  Fed¬ 
eration  to  consider  legislation  for  workmen’s  compensa¬ 
tion.  Mr.  J.  P.  Holland,  of  the  executive  committee  of  the 
New  York  State  Federation  of  Labor,  favored  the  bill 
prepared  by  the  National  Civic  Federation  and  enumerated 
the  three  following  principles  as  essential  to  the  interest 
of  the  workman : 

( 1 )  riiat  the  right  to  compensation  and  the  amount  of  it 
for  particular  injuries  or  deaths  be  so  definite  as  to  leave 
as  little  as  possible  for  controversy  or  difference  of  opinion 
as  to  the  injured  workman's  right  to  and  amount  of  com¬ 
pensation. 

(2)  That  the  workman  or  his  family  be  so  protected  in 
the  making  of  their  settlements  after  injury  that  advantage 
cannot  be  taken  of  them  or  an  unjust  or  delayed  settle¬ 
ment  forced  upon  them. 

(3)  That  the  workman  and  his  dependents  be  secured 
against  the  insolvency  of  the  employer  or  other  con¬ 
tingency,  so  that  his  compensation  will  be  sure. 

Mr,  F.  V.  Whiting,  general  claims  attorney  of  the  New 
York  Central  Railroad,  favored  an  elective  compensation 
law.  He  also  described  the  operation  of  the  Michigan  act 
which  went  into  effect  Sept.  i.  A  motion  was  made  that 
the  conference  place  on  record  its  opinion  in  favor  of 
making  the  employer  express  his  agreements  to  pay  com¬ 
pensation  in  an  affirmative  manner  and  that  his  consent  be 
not  automatically  taken  for  granted.  Over  this  question, 
however,  the  conference  disagreed,  and  no  conclusion  was 
reached.  The  proposition  for  a  State  board  to  administer 
the  compensation  act  was  indorsed,  as  well  as  a  schedule 
fixing  specific  amounts  of  compensation  for  particular  in¬ 
juries  or  death.  The  policy  of  exclusive  state  insurance 
was  rejected  by  vote  of  the  conference.  Messrs.  S.  H. 
Wolf,  a  consulting  actuary,  and  E.  H.  Letchworth,  repre¬ 
senting  the  Lehigh  Valley  Railroad  and  several  electric 
companies  in  Buffalo,  objected  to  state  insurance. 
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ALLEGED  FRAUDULENT  USE  OF  THE  MAILS  IN 
PROMOTING  ELECTRICAL  SCHEMES. 

The  federal  government  has  recently  commenced  action 
against  two  concerns  whose  names  will  be  familiar  to  many 
connected  with  the  telephone  and  telegraph  industries.  The 
post  office  authorities  have  raided  the  offices  of  the  Sterling 
Debenture  Corporation,  which  promoted  many  enterprises 
by  means  of  circulars  sent  through  the  mails  soliciting  stock 
subscriptions.  A  recent  and  lamiliar  example  of  such  pro¬ 
motion  was  the  Telepost  Company,  founded  on  the  rapid 
chemical  telegraph  invented  by  Mr.  P.  B.  Delany.  This 
company  announced  that  it  would  inaugurate  a  superior 
telegraph  service  covering  the  entire  country  at  extremely 
low  rates,  but  the  attempt  was  commercially  a  failure,  and 
many  of  the  company’s  offices  were  recently  closed.  No 
criticism  of  Mr.  Delany’s  system,  however,  is  involved  in 
the  proceedings.  The  Sterling  Debenture  Corporation  is 
charged  with  using  the  mails  to  defraud,  and  its  methods 
have  been  under  suspicion  for  some  time  past.  Many  of  its 
present  and  former  officers  have  been  indicted. 

The  other  instance  is  a  return  of  indictments  against 
Elias  J.  Beach  and  Adolph  B.  Benesch  for  having  used  the 
United  States  mails  to  defraud  the  investors  in  stock  of 
the  American  Telegraph  Typewriter  Company.  An  in¬ 
dictment  was  returned  also  against  Dr.  George  A.  Card- 
well,  the  inventor  whose  telegraph  typewriter  machine 
formed  the  basis  of  the  company’s  operations.  It  is 
charged  that  the  company’s  circulars,  which  were  widely 
distributed  through  the  mails  for  the  purpose  of  soliciting 
stock  subscriptions,  were  lurid  and  misleading.  It  is  said 
that  the  American  Telegraph  Typewriter  Company  has  re¬ 
cently  changed  hands,  however,  and  that  renewed  efforts 
will  be  made  to  develop  a  market  for  the  extremely  in¬ 
genious  printing  telegraph  of  which  Dr.  Cardwell  is  the 
inventor. 

PROTECTION  OF  INTELLECTUAL  PROPERTY. 

At  the  Detroit  meeting  of  the  American  Institute  of 
Chemical  Engineers  held  this  month  President  L.  H.  Baeke¬ 
land  delivered  a  stirring  address  on  “Protection  of  Intel¬ 
lectual  Property  in  Relation  to  Chemical  Industry,”  which 
should  be  read  by  all  who  have  anything  at  stake  in  the 
proposed  revision  of  the  patent  system.  On  account  of  its 
length  his  address  cannot  be  given  here  in  full,  but  the 
following  extracts  from  it  will  convey  the  main  features. 

Referring,  by  way  of  introduction,  to  the  distinctions  be¬ 
tween  real  and  intellectual  property,  Dr.  Baekeland  said, 
in  part: 

“Except  for  restrictions  put  on  ownership  by  taxes,  prop¬ 
erty  rights  are  practically  perpetual  and  can  be  transferred 
only  by  accepted  methods,  as,  for  instance,  sale,  barter,  in¬ 
heritance  or  donation.  In  some  rare  instances  there  may  be 
expropriation  for  public  purposes  (or  eminent  domain),  but 
even  then,  some  suitable  compensation  is  usually  made. 

“But  when  it  comes  to  protect,  even  for  the  short  period 
of  seventeen  years,  the  most  logical,  the  most  legitimate 
personal  property,  intellectual  property  as  embodied  in 
patent  rights,  with  all  that  it  involves,  with  enterprises  de¬ 
pending  thereon,  based  often  on  the  work  of  a  lifetime,  then 
our  law  courts  are  woefully  deficient,  on  account  of  the 
uncertainties,  delays  and  enormous  expenses  connected  with 
the  adjudication  of  patent  rights.  All  this  works  over¬ 
whelmingly  in  favor  of  the  litigant  with  the  well-filled  purse, 
the  large  corporation.” 

Article  I,  Section  8,  of  the  Constitution  of  the  United 
States  provides  that  “Congress  shall  have  power  to  promote 
the  progress  of  science  and  the  useful  arts  by  securing  for 
limited  times  to  authors  and  inventors,  the  exclusive  right 
to  their  respective  writings  and  discoveries.” 

Commenting  on  this  clause  of  the  Constitution,  Dr.  Baeke¬ 
land  continued  as  follows: 


“This  proclamation  lifted  the  right  of  a  patentee  at  once, 
far  beyond  the  mere  privilege  conferred  by  most  other 
countries,  which  grant  patents  not  only  to  the  real  inventors 
or  originators  but  also  to  those  who  are  first  to  introduce 
unpublished  inventions  into  their  respective  countries.  W  ith 
some  legitimate  pride,  we  can  say  that  in  this  respect  at 
least  American  patent  law  stands  head  and  shoulders  above 
the  laws  of  Germany,  France  and  England. 

“Up  to  about  thirty  years  ago  our  patent  system  covered 
tolerably  well  the  purpose  for  which  it  was  intended.  It 
stimulated  individual  inventions  and  promoted  numerous 
private  enterprises.  Since  then,  with  the  extraordinary 
growth  of  our  nation,  with  the  tremendous  increase  of 
aggregations  of  capital  for  industrial  enterprises,  and  more 
especially  with  the  astonishing  increase  in  the  ramifications 
of  applied  science,  our  patent  system  has  become  totally 
inadequate  to  the  needs  of  the  country ;  it  suits  our  new 
conditions  in  about  the  same  way  as  baby  clothes  fit  an 
overgrown  boy. 

“Our  patent  system,  although  based  on  an  excellent  funda¬ 
mental  law,  has  now  degenerated  into  a  set  of  exceedingly 
complicated  technicalities  of  law  practice,  a  system  of  legal 
acrobatics,  whereby  any  contestation  before  the  courts  can 
be  turned  into  ‘perpetual  motion’  to  the  advantage  of 
wealthy  litigants,  and  whereby  the  individual  patentees  of 
slender  means  and  the  small  industrial  concerns  find  them¬ 
selves  under  smothering  disadvantages  when  opposing  rich 
antagonists.  In  this  way  our  patent  system,  instead  of  ac¬ 
complishing  its  intended  purposes  of  stimulating  individual¬ 
ity,  simply  reinforces  the  rich  and  big  industrial  enterprises 
and  discourages  the  individual  inventor  unprovided  with  a 
liberal  bank  account.” 

The  new  rules  of  equity  practice  recently  promulgated  by 
the  United  States  Supreme  Court,  and  effective  on  Feb.  i 
next,  were  referred  to,  and  the  opinion  was  expressed  that 
their  efficiency  would  be  increased  by  the  inauguration  of 
a  single  court  of  patent  appeals.  The  evil  of  trying  patent 
cases  before  non-technical  judges  was  also  very  forcibly 
brought  out,  and  the  following  extract  was  quoted  from 
an  opinion  by  Judge  Hand  in  the  case  of  the  Parke-Davis 
Company  versus  H.  K.  Mulford  Company  (189  Fed.  Rep., 
95),  decided  last  year: 

“I  cannot  stop  without  calling  attention  to  the  extraordi¬ 
nary  condition  of  the  law  which  makes  it  possible  for  a  man 
without  any  knowledge  of  even  the  rudiments  of  chemistry 
to  pass  upon  such  questions  as  these.  The  inordinate  ex¬ 
pense  of  time  is  the  least  of  the  resulting  evils,  for  only  a 
trained  chemist  is  really  capable  of  passing  upon  such  facts, 
e.  g.,  in  this  case  the  chemical  character  of  Von  Furth’s 
so-called  ‘zinc  compound,’  or  the  presence  of  inactive  or¬ 
ganic  substances.  In  Germany,  where  the  national  spirit 
eagerly  seeks  for  all  the  assistance  it  can  get  from  the  whole 
range  of  human  knowledge,  they  do  quite  differently.  The 
court  summons  technical  judges,  to  whom  technical  ques¬ 
tions  are  submitted  and  who  can  intelligently  pass  upon  the 
issues  without  blindly  groping  among  testimony  upon  mat¬ 
ters  wholly  out  of  their  ken.  How  long  we  shall  continue 
to  blunder  along  without  the  aid  of  unpartisan  and  authori¬ 
tative  scientific  assistance  in  the  administration  of  justice, 
no  one  knows;  but  all  fair  persons  not  conventionalized  by 
provincial  legal  habits  of  mind  ought,  I  should  think,  to 
unite  to  effect  some  such  advance.” 

The  benefits  of  the  German  patent  system,  in  Dr.  Baeke¬ 
land’s  opinion,  can  easily  be  introduced  in  America  and 
would  take  all  technical  issues  over  the  validity  of  patent 
claims  from  the  jurisdiction  of  our  equity  courts  and  bring 
them  before  a  special  court  constituted  of  judges  qualified 
by  the  necessary  technical  knowledge.  In  further  reference 
to  the  German  system,  he  said : 

“During  recent  years  Germany  has  been  trying  to 
broaden  its  patent  laws  more  and  more  toward  the  principles 
set  forth  in  the  American  Constitution.  For  instance,  it  has 
practically  eliminated  the  system  of  compulsory  licenses  ex- 
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cept  in  some  rare  instances  where  public  welfare  is  involved. 
If  only  we  could  borrow  some  of  the  more  efficient  methods 
with  which  the  German  patent  law  is  administered  and 
enforced,  we  might  succeed  in  making  an  American  patent 
real  property  for  poor  and  rich  alike,  instead  of  a  pretext 
for  expensive  and  endless  litigation,  with  all  the  advantages 
it  gives  to  the  richer  litigant,  to  the  detriment  of  the  con¬ 
sumer,  who  in  the  end  pays  the  bill.” 

d'he  Oldfield  bill  amending  the  patent  statutes,  as  now 
pending  before  Congress,  came  in  for  extended  criticism  at 
the  hands  of  the  speaker,  who  cited  various  arguments  to 
show  that  recall  of  the  right  to  impose  license  restrictions 
in  connection  wth  the  sale  of  patented  artcles,  and  the  en¬ 
forcement  of  compulsory  licenses  from  patent  owners  as  a 
remedy  for  the  suppression  of  inventions,  introduce  new 
evils  worse  than  those  which  now  exist.  Speaking  of  the 
last  feature  of  the  bill  he  mentioned  among  other  points  the 
following : 

“It  does  not  take  into  consideration  that  in  numerous 
instances  a  patentee  or  an  assignee  possesses  a  series  of  so- 
called  alternative  patents  which  can  be  used  to  bring  about 
identical  or  similar  technical  results  by  modified  means. 
.\mong  such  alternate  patents,  the  best  or  the  most  suitable 
is  used,  absolutely  irrespective  of  any  other  reason  or  inten¬ 
tion  to  suppress  their  use.  Yet  without  the  exclusive  pos¬ 
session  of  every  one  of  these  patents,  the  invention  would 
not  sufficiently  protect  against  competitors,  and  the  field 
would  be  so  much  reduced  as  not  to  make  it  worth  while 
to  put  one’s  best  energies  to  the  development  of  the  inven¬ 
tion.” 

Dr.  Baekeland  devoted  a  considerable  part  of  his  address 
to  the  far-reaching  effect  of  chemical  inventions  and 
brought  out  the  fact  that  it  is  usually,  if  not  almost  in¬ 
variably,  a  long  road  from  the  creative  or  purely  inventive 
stage  to  commercial  production  and  success.  Under  modern 
conditions  the  inventor  requires  the  co-operation  of  the 
financier,  the  manufacturer  and  the  distributer.  In  closing 
his  address  he  said: 

“But  there  is  urgent  need  of  reform  in  our  patent  system 
by  simplifying  procedure  in  the  Patent  Office  as  well  as  in 
the  courts  by  insuring  better,  quicker  and  less  expensive 
means  for  adjudicating  the  title  and  validity  of  patents. 
Only  such  a  reform  will  bring  about  the  result  that  all  per¬ 
sons,  great  and  small,  poor  and  rich  alike,  may  be  stimulated 
by  the  advantages  of  our  patent  system,  instead  of  making 
a  patent  an  expensive  but  powerful  instrument  available 
only  to  the  wealthy. 

“Whatever  simplifies  and  lessens  the  cost  of  the  admin¬ 
istration  of  our  otherwise  excellent  fundamental  patent  law 
gives  the  enterprising  man  with  small  means  a  better  chance 
of  conqtetition  by  inventive  progress  and  merit  against 
ponderous  aggregations  of  capital.  By  such  reform,  which 
insures  sncli  healthy  competition,  the  nation  is  sure  to  be 
benefited.” 


PUBLIC-SERVICE  WOMEN  WORKERS. 

The  Public  Service  Corporation  of  New  jersey,  which 
controls  the  greater  part  of  the  gas,  electric-lighting  and 
electric  railway  business  of  the  State,  has  announced 
through  its  president,  Mr.  Thomas  N.  McCarter,  that  it 
will  put  into  effect  on  Jan.  i  next  a  minimum  wage  of  $9  a 
week  for  its  women  employees,  of  whom  there  are  some 
3tH).  In  announcing  the  minimum  wage  scale  President 
McCarter  said:  “A  careful  investigation  led  to  the  con¬ 
clusion  that  a  young  woman  can  supply  herself  with  the 
necessities  of  life,  so  that  she  can  live  decently  and  have  a 
fair  margin  for  ordinary  comforts,  on  an  income  of  $9  a 
week.  That  she  could  do  so  on  less  and  be  free  from  the 
pitfalls  and  temptations  which  beset  young  women  who  are 
thrown  in  contact  with  the  world  is  not  so  obvious.  Al¬ 
though  the  Public  Service  Corporation  has  been  paying  to 


young  women  wages  which  compared  more  than  favorably 
with  the  compensation  given  for  equal  ability  and  service  in 
other  lines  of  activity,  the  minimum  wage  rate  was  below 
$9  weekly.  The  maximum  was  much  higher  than  that.” 
The  company  has  already  in  effect  old-age  pensions,  sick 
and  accident  benefits  and  life  insurance  for  all  its  perma¬ 
nent  employees  of  the  various  railway,  electric  and  gas  prop¬ 
erties,  numbering  approximately  10,000. 


FACTORY-LIGHTING  LEGISLATION. 


riie  New  York  State  Factory  Investigating  Commission, 
which  has  been  at  work  for  about  two  years  studying  the 
conditions  that  exist  in  factories  and  workshops,  with 
special  reference  to  safety,  hygiene  and  sanitation,  has  pre¬ 
pared  a  series  of  bill<=  dealing  with  this  subject,  which  will 
shortly  be  submitted  to  the  Legislature. 

One  of  these  bills  provides  for  the  creation  of  an  advisory 
board  to  construe  the  labor  law,  to  modify  rules  and  to  for¬ 
mulate  such  additional  legislation  as  may  be  required.  The 
present  bills  relate  exclusively  to  factories,  workrooms  and 
industrial  establishments,  but  it  is  proposed  to  widen  the 
scope  of  the  laws  to  cover  other  classes  of  buildings. 

Among  the  bills  proposed  by  the  commission  is  one 
relating  to  the  lighting  of  factories  and  workrooms.  By  the 
enactment  of  this  bill  the  State  of  New  York  will  be  the 
first  in  the  Union  to  pass  legislation  compelling  the  owners 
of  factories  and  workrooms  to  provide  proper  and  sufficient 
lighting. 

'I'he  New  York  State  Factory  Investigating  Commission 
sought  the  co-operation  of  the  Illuminating  Engineering 
Society  in  the  final  preparation  of  the  proposed  bill  relating 
to  lighting,  and  the  society  appointed  the  following  com¬ 
mittee  to  consider  the  technical  features  of  the  bill:  Messrs. 
E.  M.  Alger,  M.  D.,  eye  specialist;  W.  H.  Gartley,  engineer 
of  works  United  Gas  Improvement  Company,  Philadelphia; 
?I.  E.  Ives,  physicist,  Philadelphia;  C.  L.  Law,  bureau  of 
illuminating  engineering.  New  York  Edison  Company;  P.  S. 
Millar,  Electrical  Testing  Laboratories,  New  York;  Ered  J. 
Millar,  director  and  assistant  to  president  Union  Typewriter 
Factories,  Ilion,  N.  Y.,  Syracuse,  N.  Y.,  and  Bridgeport, 
Conn.;  G.  H.  Stickney,  lamp  department  General  Electric 
Company,  Harrison,  N.  J, ;  M.  C.  Whitaker,  Columbia 
University,  New  York  (formerly  superintendent  Welsbach 
Company),  and  L.  B.  Marks,  consulting  illuminating  en¬ 
gineer,  New  York.  Mr.  Marks  is  the  chairman  of  the  com¬ 
mittee. 

'I'he  committee  held  two  meetings  and  presented  its  report 
at  the  public  hearing  on  the  proposed  bill  held  at  the  County 
Court  House,  New  York  City,  on  Dec.  6. 

The  recommendations  of  the  committee  were  accepted  by 
the  commission  at  a  later  meeting.  These  recommendations 
w’ere  subscribed  to  by  a  committee  representing  the 
.\merican  Museum  of  Safety. 

Three  important  sections  of  the  amended  bill  are  as 
follows : 

“All  passageways,  and  all  moving  parts  of  machinery 
unless  properly  and  sufficiently  guarded,  where,  on  or  about 
which  persons  work  or  pass  or  may  have  to  work  or  pass  in 
emergencies,  and  all  other  portions  of  the  factory  that  the 
Commission  of  Labor  may  require,  shall  be  kept  properly 
and  sufficiently  lighted  during  working  hours.” 

“A  proper  and  adequate  light  shall  be  kept  burning  by  the 
owner  or  lessee  in  the  public  hallways  near  the  stairs  upon 
the  entrance  door  and  upon  the  other  floors  on  every  work¬ 
day  in  the  year  from  the  time  when  the  building  is  opened 
for  use  in  the  morning  until  the  time  it  is  closed  in  the 
evening,  except  at  times  when  the  influx  of  natural  light 
shall  make  artificial  light  unnecessary.” 

“.Ml  workrooms  shall  be  nroperly  and  adenuately  lighted 
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during  working  hours.  Artiticial  illuininams  in  every  work¬ 
room  shall  be  installed,  arranged  and  used  so  that  the  light 
furnished  will  at  all  times  be  sufficient  and  adequate  for  the 
work  carried  on  therein,  due  regard  being  given  to  the  pre¬ 
vention  of  strain  on  the  vision  and  glare  in  the  eyes  of  the 
workers.  The  advisory  board  to  the  Department  of  Labor 
may,  pursuant  to  the  provisions  of  this  chapter,  make  and 
from  time  to  time  change  or  modify  rules  and  regulations  to 
provide  for  adequate  and  sufficient  natural  and  artificial 
lighting  facilities  in  all  factories.” 


REDUCTION  IN  ONTARIO  COMMISSION  RATES. 


A  saving  of  more  than  $100,000  will  be  effected  for  the 
Ontario  municipalities  which  purchase  Niagara  Falls 
energy  from  the  Ontario  Hydroelectric  Commission  under 
the  new  rates  announced  by  the  chairman,  Hon.  Adam 
Heck,  on  Dec.  5.  The  reductions  in  the  price  of  energv’ 
apply  to  all  but  five  municipalities  taking  service  from  the 
commission,  and  according  to  Mr.  Beck  the  new  rates  are 
more  than  sufficient  to  cover  not  only  the  various  charges 
figured  in  the  cost  of  the  water-power  but  the  sinking-fund 
instalments  as  w'ell.  The  progress  which  the  Ontario 
transmission  project  has  made  during  its  short  existence 
is  indicated  by  the  fact  that,  although  it  was  not  planned 
to  burden  the  purchasers  of  energy  with  sinking-fund  and 
depreciation  charges  until  1914,  the  commission,  after 
scarcely  more  than  a  year  of  operation,  is  in  a  position  not 
only  to  make  reductions  in  rates  but  to  make  them  after 
adding  in  the  sinking-fund  charges.  In  fact,  it  is  declared, 
the  system  practically  earned  sinking-fund  charges  the  first 
twelve  months.  “At  the  end  of  the  fiscal  year  on  Oct.  31,” 
said  Chairman  Beck,  “we  had  a  surplus  of  $62,000,  which 
we  can  apply  to  sinking  fund  and  depreciation  account  for 
adjustment  among  the  various  municipalities.”  This  sur¬ 
plus  falls  only  $10,000  short  of  paying  the  whole  sinking- 
fund  charges,  $72,000  for  the  first  year.  A  little  more 
than  a  month  ago  the  chairman  announced  a  list  of  pro¬ 
posed  reductions  in  the  cost  of  energy  that  covered  all  but 
seven  or  eight  of  the  municipalities  taking  service.  The 
rates  made  at  that  time  were  based  on  the  estimated  con¬ 
sumption  of  energy  for  this  year.  The  rapid  increase  in 
consumption  during  November,  however,  upset  all  calcu¬ 
lations,  and  the  commission,  in  going  over  the  new  rates 
in  the  light  of  the  following  month’s  loads,  found  that 
still  further  reductions  were  necessary  even  after  meeting 
the  cost  of  the  hydroelectric  energy  at  Niagara  Falls,  the 
cost  of  transmission,  administration,  interest  on  the  money 
advanced  by  the  Province  and  maintenance  charges 
and  setting  aside  surplus  enough  to  meet  the  sinking-fund 
charges.  Should  the  increase  in  consumption  during  the 
coming  year  warrant  it,  it  is  intimated  that  still  further 
reductions  may  be  made.  The  total  connected  load  of  the 
system  is  now  about  34.000  hp,  compared  with  about  15,000 
hp  a  year  ago. 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW'  YORK  COMMISSION,  FIRST  DISTRICT. 

By  adopting  an  opinion  rendered  by  Commissioner  Milo 
R.  Maltbie,  the  Public  Service  Commission  for  the  First 
District  has  declared  illegal  certain  contracts  made  by  the 
New  York  Edison  Company  with  Gimbel  Brothers  and  the 
Broadway  Realty  Company.  The  commission  holds  that 
the  Edison  company  has  violated  the  law  against  discrimi¬ 
nation  in  rates  by  selling  energy  under  the  two  contracts 
at  lower  rates  than  were  available  to  the  general  public 
according  to  its  published  schedules  and  contracts.  The 
commission  took  no  further  action  at  this  time,  accepting 
Commissioner  Maltbie’s  recommendation  “that  a  reason¬ 


able  amount  of  time  be  alloweil  the  Edison  company  to 
advise  the  commission  what  course  it  will  pursue  in  the 
light  of  the  findings  and  principles  herein  set  forth.”  The 
opinion  was  rendered  after  hearings  on  the  complaint  of 
George  Stadtlander  and  others  against  the  New  York 
Edison  Company  and  the  complaint  of  Julius  Ewoldt  and 
others  against  the  New  York  Edison  Company.  The  com¬ 
plainants  asserted  that  the  arrangement  made  between  the 
New  York  Edison  Company  and  the  parties  named  was 
discriminatory  and  in  violation  of  the  Public  Service  Com¬ 
missions  law.  Section  65  of  this  law  says,  in  substance, 
that  no  gas  or  electric  corporation  shall  charge  any  person 
or  corporation  more  or  less  for  gas  or  electricity  than  it 
charges  any  other  person  or  corporation  for  a  similar  serv¬ 
ice,  and  that  no  such  corporation  shall  make  or  grant  any 
undue  or  unreasonable  preference  to  any  person  or  cor 
poration.  It  was  also  alleged  that  the  company  had  vio¬ 
lated  the  order  of  the  commission  requiring  the  publication 
of  its  rate  schedules  and  forms  of  contracts. 

In  the  case  of  the  contract  with  Gimbel  Brothers  the 
commission  finds  that  the  Edison  company  has  been  supply¬ 
ing  that  firm  with  electric  energy  for  its  department  store 
at  Sixth  Avenue  and  Thirty-third  Street  for  a  net  cost  of 
2j4  cents  per  kw-hr.,  when  the  published  rate  for  such 
service  was  not  less  than  3  cents.  This  was  accomplished 
by  two  contracts,  in  one  of  which  the  company  agreed  to 
supply  electric  energy,  in  excess  of  a  certain  amount 
annually,  for  3  cents  per  kw-hr.  and  in  the  other  of  which 
the  Edison  company  agreed  to  rent  from  the  firm  space  in 
its  basement  for  a  substation  and  to  pay  therefor  as  rental 
the  difference  between  2^4  cents  per  kw-hr.  and  the  price 
charged  under  the  other  contract  for  electricity.  The  re¬ 
sult  was  that  the  firm  has  been  getting  its  energy  for  2j4 
cents  per  kw-hr.  “In  the  present  case,”  says  the  opinion, 
“the  rental  provision  is  not  only  unreasonable,  but  the 
method  of  computing  the  rental,  the  terms  of  the  agree¬ 
ments  and  the  method  of  accounting  thereunder  are  such 
as  to  convince  the  commission  that  the  whole  arrangement 
is  illegal  and  has  been  so  from  the  beginning.”  The  Edison 
company,  it  is  held,  should  have  contracted  to  pay  the 
market  value  of  the  space  rented,  “leaving  the  customer  to 
pay  the  lawful  rate  for  the  energy  consumed,  i.e.,  the  rate 
paid  by  every  other  consumer  of  the  same  class.”  The 
making  of  the  rental  dependent  upon  the  quantity  of 
energ>-  consumed  in  one  building  “could  hardly  fail  to  re¬ 
sult  in  actual  discrimination  during  some  part,  if  not  during 
the  whole,  of  the  time  covered  by  the  lease.”  Similar  find¬ 
ings  were  made  in  the  case  of  the  Broadway  Realty  Coin- 
oany,  which  made  a  contract  March  10,  1904,  with  the  New 
York  Edison  Company  to  supply  electric  energy  for  the 
Bowling  Green  Building  at  Nos.  3  to  ii  Broadway.  This 
contract  also  covered  the  use  of  certain  space  in  the  base¬ 
ment  of  that  building  by  the  Edison  company  for  storage 
batteries  and  other  apparatus. 

Counsel  for  the  commission  has  been  directed  to  prepare 
a  form  of  amendment  to  the  Public  Service  Commissions 
law  for  presentation  to  the  Legislature  giving  jurisdiction 
over  telephones  and  telegraphs  within  the  First  District 
to  the  commission  for  that  district.  The  First  District 
embraces  the  territory  within  the  boundaries  of  Greater 
New  York,  and  while  it  exercises  control  over  railroacls. 
gas  and  electric  companies  in  that  territory,  the  jurisdiction 
over  telephones  and  telegraphs  within  the  city  is  vested 
in  the  commission  for  the  Second  District.  The  First 
District  commissioners  feel  that  all  corporations  subject 
to  regulation  within  the  First  District  should  he  placed 
under  the  jurisdiction  of  the  commission  for  that  district. 

NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

The  Public  Service  Commission  for  the  Second  District 
has  made  an  order  to  all  parties  interested  in  the  Medina 
Gas  Company  to  show’  cause  before  the  commission  why 
the  patrons  of  that  company  in  Medina  should  not  have 
a  reasonable  and  adequate  service  of  gas.  The  company 
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went  into  the  hands  of  a  receiver  in  1911,  Milford  W. 
Childs,  of  Medina,  being  appointed  receiver.  On  Nov.  19, 
1912,  the  property  was  sold  at  foreclosure  and  bid  in  by  Mr. 
Thomas  G.  llinos  as  trustee.  Up  to  the  present  time  there 
lias  been  no  confirmation  of  this  sale,  and  the ’amount  re- 
(luired  to  be  paid  by  the  purchaser  to  obtain  a  deed  of  tlie 
property  has  not  been  determined.  The  attorney  for  the 
purchaser  advises  the  commission  that  he  has  no  right 
to  operate  the  plant,  which  is  still  in  the  possession  and 
control  of  the  receiver.  The  receiver  informs  the  com¬ 
mission  that  he  has  not  sufficient  funds  to  continue  the 
operation  of  the  plant.  The  commission  will  endeavor  at 
this  hearing  to  find  a  way  in  which  the  plant  may  resume 
operation  and  the  people  of  Medina  be  furnished  with  Gas. 

OHIO  COMMISSION. 

.Authority  has  been  granted  by  the  Public  Service  com¬ 
mission  for  the  consolidation  of  the  Miami  Light.  Heat  & 
Power  Company  and  the  I'iiiua  Electric  Co  upany,  both  of 
Piqua,  under  the  name  of  the  former.  The  business  will 
continue  as  it  has  been  conducted  by  the  companies  sepa¬ 
rately.  The  company  will  issue  $150,000  6  per  cent  cumu¬ 
lative  preferred  stock  and  $150,500  common  stock.  This 
.stock  is  to  be  exchanged  for  the  outstanding  stock  of  the 
two  companies. 

Under  authority  from  the  commission  the  Dayton  Light 
&•  Power  Company  will  purchase  the  Xenia  Gas  &  Electric 
Company  of  Xenia  at  a  sti]mlated  price  of  $149,750.  I'he 
company  is  to  have  permission  to  issue  preferred  stock  to 
the  amount  of  the  purchase  price.  Of  this,  $100,000  will 
be  exchanged  for  bonds  and  the  remainder  will  pay  for  all 
except  five  shares  of  the  stock  of  the  Xenia  company. 

mkiii(;a\  commission. 

Patrons  of  the  Home  Telephone  Company  of  Detroit, 
Midi.,  have  complained  to  Mayor  Thompson  that  the 
Michigan  State  Telephone  Company  is  preparing  to  increase 
their  rates  when  it  takes  possession  of  the  local  company’s 
exchange.  .Notice  has  been  given  them  by  the  Home  Tele¬ 
phone  Company  that  their  contracts  will  terminate  and 
that  the  company  has  sold  its  property  to  the  Michigan 
State  Telephone  Company  and  is  going  out  of  business. 

(  orporation  Counsel  Lawson  stated  last  week  that  the  con¬ 
tract  for  consolidation  provided  that  the  rates  should  not 
he  higher  than  those  charged  by  the  Michigan  State  Tele¬ 
phone  Company  at  the  time  of  consolidati'ui.  If  patrons 
feel  that  the  rates  are  too  high  the  matter  may  he  taken 
before  the  State  Railroad  Commission  for  adjustment,  he 
said.  That  is  the  only  course  open.  Some  of  the  patrons 
of  the  Home  company  feel  that  the  consolidated  companies 
should  be  governed  by  the  franchise  given  the  old  co-oper¬ 
ative  company  which  was  purchased  by  it.  However,  it 
seems  that  the  courts  have  held  that  some  of  the  provisions 
of  this  franchise  were  not  good  and  the  status  of  others 
has  been  changed.  It  is  said  to  he  doubtful  whether  this 
franchise  is  legal. 

WISCONSIN  commission. 

The  W  isconsin  Railroad  Commission  has  ordered  the 
Matte.son  'relephone  Company  to  discontinue  its  present 
practice  of  giving  rebates  to  subscribers  owning  a  portion 
of  their  telephone  equipment  and  in  lieu  thereof  to  credit 
such  subscribers  with  a  yearly  rental  sufficient  to  pay  inter 
est  and  depreciation  upon  the  cost  of  such  equipment.  .\1 
though  the  (piestion  of  rates  was  not  involved  in  the  com¬ 
plaint,  the  investigation  showed  that  the  jiresent  revenue 
was  not  sufficient  to  provide  for  the  necessary  depreciation 
fund  nor  to  permit  of  a  reasonable  return  upon  the  invest¬ 
ment.  .An  increase  in  rates  was  therefore  ordered,  which 
amounted  to  an  increase  of  16  per  cent  for  local  telephones 
and  60  per  cent  for  rural  telephones.  The  rates  were  based 
upon  a  depreciation  allowance  of  6.5  per  cent  and  the 
intere.st  rate  of  7.5  per  cent.  ' 

The  Eastern  Fond  du  T-ac  County  Telephone  Company 


was  authorized  to  increase  its  rates  from  $12  per  telephone 
per  year  to  $14.  The  Random  Lake  Telephone  Company 
was  empowered  to  discontinue  its  present  flat  rate  of  $10 
per  telephone  per  year  and  to  substitute  therefor  a  schedule 
of  rates  ranging  from  $18  for  single-party  business  service 
to  $12  for  rural  service.  The  La  Crosse  Interurban  Tele¬ 
phone  Company  was  authorized  to  issue  $15,000  of  6  per 
cent  bonds  and  $18,000  of  preferred  stock,  the  revenues  to 
be  used  to  liquidate  an  outstanding  indebtedness  and  to 
provide  for  extensions  and  improvements. 

CALIFORNI.t  CO.M.MISSION. 

.A  decision  was  recently  rendered  establishing  rates  for 
the  Hawthorne  Electric  &  W  ater  Company,  operating  in 
Los  Angeles  County.  The  commission  has  adopted  an 
annual  report  form  to  be  used  by  all  electric,  gas,  water 
and  telephone  companies. 


Current  News  and  Notes. 


Public  Service  Commission  Amendment  Defeated  in 
Colorado. — The  official  count  ol  the  vote  at  the  November 
election  in  Colorado  shows  that  the  proposed  constitutional 
amendment  providing  for  a  public  utilities  court  and  com¬ 
mission  was  defeated.  Thirty-ttvo  proposed  constitutional 
amendments  were  voted  on,  and  among  those  adopted  were 
provisions  for  the  recall  of  judicial  decisions  and  the  recall 
of  elective  officers. 

*  ♦  * 

PuL.MOTCRS  Revive  Seven  Pittsburgh  Firemen. — Forty 
minutes  after  they  had  been  pronounced  dead  from  suffoca¬ 
tion,  seven  of  the  twelve  firemen  hurt  in  a  conflagration 
which  threatened  to  sweep  Pittsburgh's  Monongahela  River 
front  Dec.  25  were  revived  at  the  Homeopathic  Hospital, 
and  all  are  now  expected  to  recover.  The  pulmotors  used 
were  part  of  the  rescue  equipment  of  the  State  Mining 
Institute.  The  fire  started  in  the  First  Avenue  structure 
used  as  a  repair  shop  by  the  W'estinghouse  Electric  &  Manu¬ 
facturing  Company.  Shortly  after  the  firemen  entered  the 
building  a  wall  collapsed,  imprisoning  the  twelve  men  in  the 
fumes  of  hiirning  insulation.  Seven  were  unconscious  when 
rescue  parties  reached  them. 

♦  ♦  ♦ 

Organ  for  the  New  England  Electric  Development 
.Association. — The  Silk  Cord,  which  will  make  its  initial 
ai)pearance  in  January,  is  the  name  of  a  new  monthly  pub¬ 
lication  for  which  the  Electric  Development  .Association, 
53  State  Street,  Boston,  Mass.,  wdll  stand  sponsor.  This 
little  periodical  is  to  be  purely  educational  and  to  stimulate 
in  the  minds  of  the  public  an  interest  in  the  use  of  elec¬ 
tricity  for  many  purposes  besides  lighting,  and  thus  eventu¬ 
ally  to  benefit  the  dealer  by  the  increased  use  of  appliances 
and  the  central  station  by  the  increased  use  of  energy.  The 
dissemination  of  information  of  the  character  which  the 
first  numher  contains  cannot  but  result  in  wider  knowledge 
and  more  general  use  of  electricity. 

*  *  * 

Gifts  to  the  Massachusetts  Institute  of  Technology. 
— In  the  annual  report  of  the  Massachusetts  Institute  of 
Technology,  made  public  recently.  President  MacLaurin 
says  more  than  $3,000,000  has  come  to  the  institution  out¬ 
side  of  Massachusetts.  President  MacLaurin  preserves  the 
anonymity  of  the  man  who  gave  $1,000,000  to  help  build 
the  new  home  of  the  institution  in  Cambridge.  The  donor 
is  referred  to  as  “Mr.  Smith,”  Other  gifts  are  those  of 
Mr.  Pratt,  who  left  $750,000  for  endowment  of  the  depart¬ 
ment  of  naval  architecture  and  marine  drawing;  $40,000  for 
the  summer  camp  in  engineering,  $50,000  for  research  in 
indiLstrial  chemistry,  and  a  gift  of  the  Deering  libraryi  by 
Thomas  Vail.  There  are  a  number  of  smaller  benefactions. 
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Electric-Service  Earnings  in  Manila. — A  recent  sta¬ 
tistical  publication  relating  to  the  Philippine  Islands  shows 
that  the  gross  earnings  of  the  electric-service  company  in 
the  city  of  Manila  for  the  year  19  ii  were  $661,487.  For 
the  year  1910  the  corresponding  figure  was  $579,345,  show¬ 
ing  an  increase  of  14  per  cent. 

♦  *  ♦ 

Suffragettes  Disable  Public  Telephones. — A  press 
dispatch  from  England  dated  Dec.  19  is  autiiority  for  the 
statement  that  the  suffragettes  of  that  country  have  opened 
a  new  avenue  of  attack  against  the  tyrant  man  hy  turning 
their  attention  to  public-telephone  stations.  It  is  said  that 
in  Nottingham  on  the  date  mentioned  the  women  agitators 
cut  the  wires  serving  telephones  in  eight  or  nine  public 
booths. 

♦  *  * 

Railroad  Shops  at  Dilworth  to  be  Electrified. — The 
Union  Light,  Heat  &  Power  Company  is  completing  its 
transmission  line  to  Dilworth,  Minn.,  and  when  this  is 
done  the  Northern  Pacific  shops  at  the  latter  place  will  be 
operated  by  electricity.  Some  time  ago  a  contract  was 
signed  with  the  railroad  company  by  which  the  latter 
agreed  to  take  electrical  energy  at  the  rate  of  between  300 
hp  and  400  hp  for  use  in  its  shops  at  Dilworth. 

*  ♦  * 

Indiana  Manufacturers  Favor  Workmen’s  Com¬ 
pensation  Law. — At  a  meeting  of  the  members  of  the 
Manufacturers’  Bureau  of  Indiana  held  in  Indianapolis  on 
Dec.  20  sentiment  was  expressed  in  favor  of  the  enactment 
of  a  compulsory  workmen’s  compensation  law  and  for  a 
better  system  of  factory  inspection.  Some  of  the  manu¬ 
facturers  present  expressed  a  desire  for  legislation  author¬ 
izing  stock  and  mutual  insurance  companies  to  carry  in¬ 
dustrial  hazards. 

*  *  ♦ 

“Mental  Anguish”  Damages  Not  Allowed. — Judge 
Humphrey  of  the  United  States  District  Court  for  the 
Southern  District  of  Illinois  has  awarded  damages  of  $17.40 
against  the  Western  Union  Telegraph  Company  because  of 
delay  in  the  delivery  of  a  telegram  sent  in  1904.  The  plain¬ 
tiff,  Mrs.  Cora  D.  Gookins,  sued  for  $100,000  damages  on 
the  ground  of  mental  anguish  suffered  because  of  failure  to 
receive  the  telegram  in  time  to  know  that  her  husband  was 
dying.  The  judge  ruled  that  mental  anguish  is  unprovided 
for  by  the  federal  statutes  and  said  that  there  could  be  no 
verdict  except  for  the  expenses  to  which  the  plaintiff  was 
put  because  of  the  delay. 

♦  *  ♦ 

Benefit  Performance  of  Commonwealth  Edison  Or¬ 
chestra. — The  Commonwealth  Edison  Orchestra,  assisted 
by  Sybil  Sammis  McDermid,  soprano,  will  give  a  popular 
concert  in  Orchestra  Hall,  Chicago,  on  Jan.  16.  This  con¬ 
cert  is  for  the  benefit  of  the  members  of  the  orchestra,  and 
tickets  are  sold  for  50  cents  each.  The  Commonwealth 
Edison  Orchestra  is  composed  entirely  of  employees  of  the 
Commonwealth  Edison  Company,  and  the  organization  has 
been  brought  to  a  high  degree  of  efficiency  by  the  director, 
Mr.  M.  L.  Eastman.  Its  members  have  given  a  great  deal 
of  their  own  time  to  rehearsals,  and  the  benefit  is  intended 
to  give  an  opportunity  to  express  appreciation  of  this  un¬ 
selfish  work. 

*  *  * 

Central  St.vtion  Comes  to  the  Rescue  After  Munici¬ 
pal  Plant  Accident. — On  Dec.  10  the  municipal  plant  at 
St.  Peter,  Minn.,  suffered  an  accident  to  its  boilers,  dis¬ 
abling  it  for  a  period  of  two  weeks  or  more.  The  Con¬ 
sumers’  Power  Company  at , Mankato  was  called  upon  for 
help,  and  by  prompt  action  Manager  Brown  of  that  com¬ 
pany  was  able  to  give  service  in  St.  Peter  without  serious 
interruption.  The  newspapers  of  Mankato  commented 


favorably  on  the  promptness  with  which  the  Consumers’ 
Power  Company  was  able  to  meet  an  unexpected  emer¬ 
gency.  This  company  has  been  negotiating  with  the 
municipality  of  St.  Peter  for  some  time  with  the  idea  of 
furnishing  electrical  energy  at  wholesale  to  the  city. 

*  *  * 

Valuation  of  Public  Service  Properties. — Reprints 
have  been  distributed  by  Stone  &  Webster  of  an  article  in 
the  October  edition  of  their  I'liblic  Service  Journal  entitled 
“Valuation  of  Public  Service  Properties,"  by  Mr.  L.  R. 
Nash.  The  author  states  that  appraisals  are  most  com¬ 
monly  made  for  one  of  the  following  purposes:  First, 
determination  of  rates  or  charge  for  service;  second,  as¬ 
sessment  of  taxes;  third,  limitation  of  security  issues; 
fourth,  fixing  prices  for  purchase  or  sale.  Valuation  is 
discussed  by  the  author  from  these  several  standpoints. 
The  decisions  of  courts  and  commissions  are  frequently 
referred  to. 

*  *  * 

Repeal  of  Tarsney  Act. — President  Walter  Cook  in 
nis  address  before  the  American  Institute  of  .Architects  at 
the  Washington  (D.  C.)  meeting  this  month  severely  criti¬ 
cised  the  repeal  of  the  Tarsney  act,  which  authorized  the 
<lesigning  of  government  buildings  by  architects  not  regu¬ 
larly  in  the  government  employ.  The  effect  of  this  will 
he,  said  Mr.  Cook,  that  the  design  of  government  build¬ 
ings  will  be  turned  over  to  an  official  factory  to  be  ground 
out  by  the  yard.  While  the  probable  reason  for  the  repeal 
has  been  thought  by  some  to  be  one  of  economy,  it  is 
feared  in  other  quarters  that  the  removal  of  the  competi¬ 
tive  system  under  which  outside  architects  formerly  sub¬ 
mitted  designs  for  government  buildings  will  now  be 
superseded  by  a  system  of  favoritism. 

*  ♦  ♦ 

Rupert  Claims  Pre-eminence  in  Electric  Heating. — 
The  enterprising  young  city  of  Rupert,  on  the  Minidoka 
government  reclamation  project  in  Idaho,  lays  claim  to  the 
distinction  of  having  more  houses,  both  business  and  resi¬ 
dence,  heated  by  electricity  than  any  other  city  in  the  United 
States.  Electric  kitchen  ranges  are  also  being  installed  in 
many  residences.  “.All  of  this  has  been  made  possible.” 
according  to  the  Reclamation  Record,  issued  under  the 
authority  of  the  Secretary  of  the  Interior,  “by  reason  of  the 
fact  that  the  electricity  as  a  by-product  of  the  government 
work  is  supplied  at  a  very  low  rate  to  the  consumer.  In 
1904  the  Minidoka  project  was  a  sage-brush  desert  unin¬ 
habited  and  remote  from  transportation.  To-day  its  1500 
farms  are  practically  all  occupied,  and  it  has  three  growing 
towns  and  a  railroad.” 

«  «  « 

Exploitation  of  the  Principle  of  Surface  Co.mbus- 
TioN. — .According  to  newspaper  reports,  the  Standard  Oil 
interests  have  been  negotiating  for  the  sole  rights  to  exploit 
commercially  the  principle  of  surface  combustion  perfected 
by  Prof.  W.  A.  Bone,  of  the  University  of  Leeds,  England, 
and  Prof.  C.  E.  Lucke,  of  Columbia  University,  New  York 
City.  Reference  to  the  surface-combustion  principle  was 
contained  in  the  report  of  the  prime  movers  committee  of 
the  National  Electric  Light  Association  at  the  Seattle  con¬ 
vention  last  June,  and  still  earlier  Professor  Bone  delivered 
a  lecture  on  his  work  before  the  .American  Gas  Institute, 
at  St.  Louis,  in  October,  1911.  Briefly  the  method  consists 
of  forcing  an  explosive  gaseous  mixture  through  the  inter¬ 
stices  of  a  porous  refractory  incandescent  solid,  when  a 
greatly  accelerated  combustion  will  take  place,  under  certain 
conditions,  without  the  development  of  any  flame.  The  re¬ 
fractory  substance  is  then  practically  in  a  state  of  flanieless 
incandescence,  and.  according  to  Professor  Bone,  this 
method  of  combustion  will  substantially  increase  the  general 
efficiency  of  industrial  heating  operations  wherever  it  can 
be  conveniently  applied. 
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I’ROUL'CTION  OF  LUMHER  IN  THE  UNITED  STATES. — The 
I'orest  Service  of  the  United  States  Department  of  Agri¬ 
culture  has  published  a  diagrammatic  map  of  the  United 
States,  size  21  in.  by  28  in.,  which  shows  graphically  the 
production  of  lumber  for  1910  by  states  and  species.  The 
statistics  of  the  lumber  cut  are,  therefore,  made  instantly 
available.  I'lie  figures  on  which  this  work  is  based  are 
those  collected  and  presented  by  the  Bureau  of  the  Census, 
which  carries  on  this  work  in  co-operation  with  the  office  of 
the  I'orest  Service. 

*  *  * 

CoNTRoi.  OF  “WiREi.Ess”  IN  CANADA. — Legislation  on 
wireless  telegraphy  has  been  outlined  by  Hon.  J.  D.  Hazen, 
Minister  of  Marine  and  Fisheries,  before  the  Canadian 
House  of  Commons  at  (3ttawa.  The  bill,  which  follows  the 
recommendations  of  the  radio-telegraphic  convention  held  in 
London.  England,  requires  the  installation  of  wireless  appa¬ 
ratus  on  all  ships  carrying  more  than  fifty  passengers  and 
plying  between  ports  more  than  200  miles  apart.  It  provides 
that  the  government  may  fix  fees  for  the  licensing  of  opera¬ 
tors.  and  also  for  holding  examinations  for  persons  desiring 
licenses  and  the  framing  of  regulations  to  govern  operators. 
The  bill  enacts  that  operators  on  land  stations  in  Canada 
must  be  British  subjects  and  must  take  an  oath  of  secrecy. 
It  also  fixes  penalties  for  such  infractions  of  the  rules  as 
the  sending  of  false  distress  signals.  Federal  officer  are 
authorized  by  the  bill  to  take  possession  of  wireless  stations 
at  any  time  and  to  censor  wireless  messages.  Provision  is 
also  made  for  the  handling  of  wireless  messages  by  land 
lines  and  cables. 

*  *  * 

SOCIETY  MEETINGS. 

Northwest  Convention  for  Seattle,  September,  1913. 
— The  executive  committee  of  the  Northwest  Electric  Light 
and  Power  Association,  a  geographical  section  of  the 
N.  E.  L.  A.,  has  voted  to  hold  the  next  annual  convention 
of  the  association  at  Seattle,  Wash.,  Sept.  10,  ii  and  12, 

1913- 

*  *  * 

Electrical  Section  of  Western  Society  of  Engineers. 
— At  a  meeting  of  the  Electrical  Section  of  the  Western 
Society  of  Engineers  held  in  Chicago  on  Dec.  23  officers 
of  the  section  for  the  ensuing  year  were  nominated  as  fol¬ 
lows:  Chairman,  Mr.  R.  E.  Schuchardt;  vice-chairman,  Mr. 
F.  J.  Postel;  member  of  executive  committee.  Prof.  P.  B. 
Woodworth. 

*  *  * 

Mississippi  Electric  As.sociation. — April  21,  22  and  23, 
1913,  have  been  chosen  as  the  dates  for  the  fifth  annual 
meeting  of  the  Mississippi  Electric  Association,  which 
will  be  held  at  Natchez.  It  is  planned  to  meet  at  Vicksburg 
on  the  morning  of  April  21,  when  the  members  and  their 
guests  will  board  the  steamer  Concordia,  which  will  leave 
that  city  at  noon.  During  the  trip  on  the  river  the  first 
day’s  session  of  the  convention  will  be  held.  A  number 
of  enjoyable  entertainment  features  have  been  planned  for 
that  evening. 

*  ♦  * 

Ladies’  Day  at  the  Electric  Club  of  Chicago. — For 
the  first  time  in  its  history  the  Electric  Club  of  Chicago 
entertained  ladies  at  the  weekly  luncheon  on  Dec.  19.  A 
large  mim’Der  of  the  wives  and  women  friends  of  members 
were  present.  The  principal  after-luncheon  speaker  was 
Mrs.  Minona  Fitz-Jones,  who  took  as  her  subject  “The 
Greatest  Discovery  of  the  Age.”  This  discovery,  the 
speaker  said,  was  Woman,  and  she  proceeded  to  argue  in 
favor  of  the  participation  of  women  in  political  life.  Mr. 
F.  P.  Vose,  former  president  of  the  club,  made  a  few  felic¬ 
itous  remarks,  and  President  Gray  expressed  the  thanks  of 
the  club  to  the  ladies  for  their  attendance. 


CoLOR.vDO  Electric  Club. — At  the  midweek  luncheon  of 
the  Colorado  Electric  Club  at  Denver,  Dec.  19,  greetings 
were  received  from  the  Utah  Electric  Club  of  Salt  Lake 
City,  recently  organized  by  former  members  of  the  Denver 
club  on  that  club’s  plan.  The  speaker  of  the  day,  Mr. 
Erank  I.  Newhouse,  in  discussing  “Agricultural  Colorado,” 
declared  that  the  Mountain  State  leads  all  others  in  the 
extent  of  its  irrigated  land,  adding  also  that  Colorado 
grows  50  per  cent  more  wheat  and  oats  per  acre  than  any 
state  to  the  East.  Mr.  Newhouse  directed  special  atten¬ 
tion  to  the  numerous  applications  of  electricity  on  Colorado 
farms  for  irrigation  pumping,  thrashing,  etc.  The  attend¬ 
ance  at  the  meeting  numbered  120. 

♦  ♦  ♦ 

Bronx  Electric  Company  Meeting. — At  a  meeting  of 
the  department  members  of  the  Bronx  Gas  &  Electric  Com¬ 
pany,  New  York,  Dec.  ii,  Mr.  Alfred  B.  Cruikshank,  the 
company’s  counsel,  spoke  on  the  subject  of  some  legal  aspects 
of  public-service  corporations.  First  outlining  the  process 
of  incorporating  such  a  utility,  he  pointed  out  its  distinctions 
from  the  ordinary  small  partnership  and  went  on  to  a  dis¬ 
cussion  of  the  economic  value  to  the  general  welfare  of 
large  fortunes  wisely  administered.  Investment  of  capital 
on  such  a  scale,  he  declared,  produces  general  prosperity 
which  results  in  the  uplift  and  improvement  of  all  classes. 
Mr.  B.  C.  Sprague,  of  the  General  Electric  Company,  de¬ 
livered  an  illustrated  lecture  on  electric  heating  appliances. 

*  *  * 

Joint  Meeting  of  Sections  of  N.  E.  L.  A.,  A.  1.  E.  E. 
AND  W.  S.  E.  IN  Chicago. — Three  sections  united  in  a  joint 
meeting  held  in  Association  Hall,  Chicago,  on  Dec.  23. 
They  were  the  Chicago  Section  of  the  American  Institute  of 
Electrical  Engineers,  the  Commonwealth  Edison  Company 
Section  of  the  National  Electric  Light  Association  and  the 
Electrical  Section  of  the  Western  Society  of  Engineers. 
The  principal  speaker  of  the  evening  was  Mr.  W.  L.  Abbott, 
chief  operating  engineer  of  the  Commonwealth  Edison 
Company  and  president  of  the  Commonwealth  Edison  Sec¬ 
tion  of  the  N.  E.  L.  A.  Mr.  Abbott’s  subject  was  “The  New 
Northwest  Station  of  the  Commonwealth  Edison  Company,” 
and  his  address  was  illustrated  by  lantern-slide  pictures. 
Mr.  Bion  J.  Arnold  opened  the  discussion,  and  there  were 
music  by  the  Commonwealth  Edison  Orchestra  and  singing 
by  Miss  Hallberg.  Prof.  P.  B.  Woodworth  presided. 

♦  *  ♦ 

Meeting  of  the  Electric  Motor  Car  Club  of  Boston. — 
At  the  Hotel  Thorndike  on  Dec.  19  about  sixty  members 
and  guests  viewed  an  electrically  illuminated  Christmas 
tree  which  occupied  the  center  of  the  dining  room,  and 
after  a  short  business  meeting  Mr.  L.  L.  Edgar,  of  the 
Edison  Electric  Illuminating  Company  of  Boston,  dis¬ 
tributed  souvenirs,  many  of  which  were  of  a  humorous 
character.  Music  by  a  male  quartet  and  original  verses  by 
Mr.  E.  S.  Mansfield  also  contributed  to  the  occasion.  Dur¬ 
ing  the  business  meeting  it  was  announced  that  the  club  now 
has  seventy-three  paying  members,  and  a  proposition  to 
establish  a  garage  and  agency  building  near  the  North 
Station  in  Boston  was  discussed.  It  was  also  given  out  that 
several  officials  of  the  large  textile  and  express  companies 
are  about  to  join  the  club  to  further  the  advance  of  the 
electric  truck  in  their  fields  through  the  co-operation  of  the 
organization.  The  plans  for  the  advertising  campaign  in 
1913  include  co-operative  publicity  shared  in  the  news¬ 
papers  by  both  gasoline  and  electric  truck  interests.  The 
limitations  of  each  type  are  such  that  competition  is  less 
keen  than  was  formerly  believed.  The  following  com¬ 
mittees  were  named :  Publicity,  Messrs.  Albert  Weatherby, 
H.  F.  Thomson,  P.  E.  Whiting,  D.  C.  Tiffany  and  F.  N. 
Phelps ;  civic  relations,  Messrs.  J.  W.  Bowman,  D.  C. 
Tiffanv  and  Dav  Baker. 
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ELECTRIC  DEVELOPMENT  IN  NEW  ENGLAND 


The  Four-Million- Dollar  Initial  Project  of  the  New  England  Power  Com¬ 
pany  on  the  Deerfield  River  in  Massachusetts  and  Vermont. 

A  Description  of  the  Four  Generating  Stations,  Storage  Reservoir  and  Transmission  Lines  of  the 
System,  Which  Reaches  Many  Important  Industrial  Cities  in  Central  New  England  and 
Ties  Together  for  Co-operative  Service  the  Deerfield  and  Connecticut  River 

Transmission  Systems. 


A  HYDROELECTRIC  development  of  profound  in¬ 
dustrial  significance  is  rapidly  approaching  com¬ 
pletion  on  the  historic  and  beautiful  Deerfield 
River,  in  Massachusetts  and  Vermont,  with  comprehensive 
plans  for  future  expansion  of  storage  and  generating  facili¬ 
ties  which  rival  many  of  the  water-power  enterprises  of 
the  Far  West.  From  the  economic,  hydraulic  and  electrical 
standpoints  the  work  now  in  progress  is  of  broad  interest, 
for  it  marks  the  advance  of  low-priced  energy  into  new 
manufacturing  and  transportation  fields  in  Massachusetts 
hitherto  unreached  by  marketed  power.  It  insures  the 
efficient  interchange  of  electricity  between  the  Deerfield  and 
Connecticut  River  systems  of  electrical  generation  and 
transmission,  and  furnishes,  both  in  the  standardization  of 
plant  designs  adopted  and  the  storage  facilities  under  way, 
a  convincing  illustration  of  the  possibilities  of  conservation 
of  capital  and  natural  resources  attainable  by  modern  engi¬ 
neering  practice. 

CONNECTICUT  RIVER  TRANSMISSION  COMPANY. 

The  realization  of  the  commercial  benefits  of  hydroelectric 
power  distributed  over  large  areas  received  a  marked  stimu¬ 
lus  in  Massachusetts  in  1909,  when  the  66,ooo-volt  system  of 
the  Connecticut  River  Transmission  Company  was  placed 
in  operation.  The  developments  of  this  company  were  de¬ 
scribed  in  the  Electrical  World  of  Sept.  9,  1909,  and  consist 
in  brief  of  a  20,000-kw  water-power  plant  located  on  the 
Connecticut  River  at  Vernon,  Vt.,  and  a  steel-tower  trans¬ 
mission  system  extending  southeast  through  the  Gardner, 
Fitchburg,  Clinton,  Marlboro  and  VV'^orcester  districts.  The 
company  operates  in  general  as  a  wholesaler  of  energy  and 
supplies  electricity  at  an  average  rate  of  slightly  under 


I  cent  per  kw-hr.  Prior  to  the  advent  of  this  system  hydro¬ 
electric  developments  in  New  England  were  rather  restricted 
in  scope,  and  central  stations  serving  comparatively  limited 
areas  sought  with  few  exceptions  the  small-power  market. 
The  electrification  of  large  industrial  plants  and  the  ar¬ 
rangement  of  reciprocal  power  contracts  between  these 
plants  and  the  transmission  company  followed  the  introduc¬ 
tion  of  the  electrical  service,  and  the  latter  has  increased 
so  rapidly  that  its  present  yearly  output  exceeds  that  of  the 
combined  central  stations  of  Massachusetts  with  the  excep¬ 
tion  of  the  Boston  Edison  Company. 

Through  the  reciprocal  power  contract,  the  steam  gen¬ 
erating  plant  formerly  used  by  the  consumer  is  held  in 
reserve  as  an  auxiliary  capable  of  supplying  energy  to  the 
circuits  of  the  transmission  company  in  an  emergency,  and 
by  this  means  an  investment  in  steam-plant  equipment  by 
the  latter  is  avoided.  The  Connecticut  River  Company’s 
development  has  been  carried  out  under  the  general  direc¬ 
tion  and  control  of  the  Chace-Harriman  interests  of  Boston, 
and  these  interests  are  closely  identified  with  the  Deerfield 
utilization  under  the  corporate  organization  of  the  New 
England  Power  Company.  The  entire  work  of  engineering 
and  construction  is  being  handled  by  the  Power  Construc¬ 
tion  Company,  of  Shelburne  Falls,  Mass.,  an  organization 
created  about  eighteen  months  ago  to  engage  in  engineering 
and  construction  work  in  general,  and  headed  by  Mr.  George 
\V.  Bunnell.  Messrs.  J.  G.  White  &  Company,  of  New 
York,  and  Charles  T.  Main,  of  Boston,  were  retained  as 
advisory  engineers  in  connection  with  the  general  project, 
but  all  designing  and  the  immediate  supervision  of  con¬ 
struction  has  been  handled  by  the  Power  Construction  Com¬ 
pany. 
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Millbury  to  the  Providence  district,  the  construction  of  a 
second  loop  transmission  line  through  Danielson  and  Put¬ 
nam,  Conn.,  is  planned,  with  connection  back  to  Millbury 
through  Webster,  Mass.  Further  proposed  extensions  cover 
the  territory  including  Bennington,  North  Adams  and 
Pittsfield,  with  a  branch  transmission  line  from  Fitchburg 
to  Nashua,  N.  H.,  and  Lowell,  Mass.  With  the  completion 
of  these  lines  the  system  will  extend  from  a  point  near  the 
New  York  state  line  on  the  west  to  the  Boston  Edison 
Company’s  territory  on  the  east,  supplying  power  in  four 
of  the  six  New  England  States  and  placing  the  whole  prob¬ 
lem  of  electrical  distribution  in  the  populous  municipalities 
of  central  Massachusetts  upon  a  new  footing. 


OUTLINE  OF  DEVELOP.MENT. 

The  present  development  comprises  the  building  of  a 
storage  reservoir  at  Somerset,  Vt.,  which  will  hold  2,500,- 
000,000  cu.  ft.  of  water,  the  construction  of  a  power  house 
building  to  be  used  as  a  temporary  substation  near  the 
Hoosac  Tunnel  and  of  three  6000-kva  generating  stations  in 
and  near  Shelburne  Falls,  and  the  erection  of  transmission 


DRAINAGE  AREAS  UTILIZED. 


The  Deerfield  River,  which  is  the  principal  tributary  of 
the  Connecticut,  rises  in  the  southwestern  part  of  Vermont, 
being  formed  by  the  conflux  of  a  number  of  small  streams 
draining  an  area  of  about  189  sq.  miles.  The  only  outlet  of 
the  stream  is  through  a  single  narrow  valley  at  the  south. 
The  branch  of  the  river  which  retains  the  name  of  Deer¬ 
field  rises  in  the  town  of  Stratton,  Vt.,  and  flows  south 
through  Somerset  into  Searsburg,  where  its  volume  is  con¬ 
siderably  increased  at  its  junction  with  a  large  brook  called 
the  East  Branch,  which  rises  in  the  town  of  Somerset.  Near 
the  headwaters  of  this  brook  the  first  reservoir  is  to  be 
built  in  connection  with  the  development.  From  the  town 
of  Searsburg  the  Deerfield  River  flows  easterly  into 
Wilmington,  where  it  receives  another  notable  addition 
from  the  North  Branch.  From  Wilmington  it  flows  south 
into  Whitingham,  westward  into  Readsboro,  and  thence 
across  the  Massachusetts  boundary.  In  the  latter  State  the 
river  flows  several  miles  through  the  narrow  valley  above 
mentioned,  where  the  elevations  of  the  hills  at  the  sides 
vary  from  800  ft.  to  2000  ft.  above  sea  level, 
an  early  extension  of  the  system  into  Rhode  Island  and  the  At  Hoosac  Tunnel  the  river  makes  a  sharp  bend  eastward 
Providence  market.  The  esti¬ 
mated  cost  of  the  initial  devel¬ 
opment  is  about  $4,250,000.  The 
Shelburne  Falls-Worcester  dis¬ 
trict  line,  terminating  at  Mill¬ 
bury,  Mass.,  has  been  designed 
for  ultimate  .operation  at  120,- 
000  volts,  while  the  remainder 
of  the  system  is  designed  for 
66.000  -  volt  transmission.  At 
Millbury  power  will  be  deliv¬ 
ered  to  the  Worcester  Consoli¬ 
dated  Street  Railway  Company’s 
transmission  system  through  a 
frequency  -  changer  substation 
which  is  to  be  located  near  the 
existing  steam-turbine  gener¬ 
ating  plant  of  the  railway  com¬ 
pany.  A  corresponding  delivery 
of  power  will  be  made  to  the 
Boston  &  Maine  Railroad  in  the 
western  part  of  the  State  for 
the  operation  of  electric  train 
service  in  the  Hoosac  Tunnel 
and  lines  of  the  Berkshire. 

Street  Railway  Company,  the 
present  Zylonite  steam  plant 
being  utilized  as  an  auxiliary. 

At  Ware  energy  will  be  deliv¬ 
ered  to  a  branch  transmission 

line  owned  by  the  Central  Massachusetts  Electric  Com¬ 
pany  for  supplying  electricity  to  the  Warren-Palmer  dis¬ 
trict,  and  similarly  energy  will  be  delivered  from  the  Ver¬ 
non  plant  and  its  interconnecting  lines  to  the  Keene  (N.  H.) 

Gas  &  Electric  Company,  over  a  19,000- volt  branch  running 
northeast  from  the  Vernon  station  to  the  latter  company’s 
district.  With  the  extension  of  the  I20,ooo-volt  lines  from 


Fig.  2 — Headwaters  of  Plant  No.  3. 
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North  River.  In  southern  Vermont,  from  Davis  Bridge  to 
the  state  line,  and  thence  to  Scott’s  Bridge,  west  of  Shel¬ 
burne  Falls,  the  drainage  area  of  the  river  is  229  sq.  miles, 
and  the  drainage  of  the  North  River,  also  extending  north¬ 
ward  into  Vermont  from  the  Shelburne  Falls  district,  covers 
an  area  of  100  sq.  miles,  making  a  total  watershed  of  518 
sq.  miles  between  the  extreme  headwaters  of  the  Deerfield 
River  and  the  generating  plants  in  the  neighborhood  of 
Shelburne  Falls.  East  of  Shelburne  Falls  the  river  flows 
for  10  miles  through  a  precipitous  valley,  then  passes 
through  wide  meadowlands  and  discharges  into  the  Con¬ 
necticut  River  southeast  of  Greenfield.  The  drainage  area 
of  the  Connecticut  River  at  Vernon  is  about  6300  sq.  miles. 

SOMERSET  RESERVOIR. 

The  Somerset  reservoir  is  now  under  construction  and 
will  be  formed  by  the  erection  of  an  earth  dam  built  across 
the  East  Branch  at  the  terminus  of  a  narrow-gage  lumber 
railroad  connecting  the  site  with  the  main  line  of  the 
Boston  &  Maine  Railroad  at  Zoar.  The  height  of  the  dam 
above  extreme  low  water  will  be  100  ft.,  producing  an 
available  storage  capacity  of  2,500,000,000  cu.  ft.,  with  the 
water  at  the  level  of  the  spillway  crest.  With  4  ft  of 
dashboards  on  the  dam,  however,  this  storage  can  be  raised 
to  2,700,000,000  cu.  ft.  The  downstream  face  of  the  dam 
is  to  have  a  slope  of  2.5  to  i,  the  upstream  slope  being  3  to  i. 
the  top  width  being  20  ft.  and  the  length  of  the  dam  about 
2000  ft.  The  dam  is  to  be  paved  on  its  upper  slope  to 
prevent  damage  due  to  wave  action.  The  reservoir  above 
will  have  an  area  of  about  3  sq.  miles. 

Like  many  other  New  England  streams,  the  Deerfield 
suffers  from  extreme  variations  in  its  flow,  which  ranges 
from  a  normal  discharge  of  about  1300  second-ft.  at  Shel¬ 
burne  Falls  in  an  average  year  to  a  maximum  of  28.0CK1 
second-ft.  under  flood  conditions.  It  is  estimated  that  with 
the  completion  of  the  four  hydroelectric  plants  above  out¬ 
lined  and  the  filling  of  the  Somerset  Reservoir  112,000,000 
kw-hr.  of  salable  energy  can  be  produced  on  the  Deerfield 
River  even  in  a  dry  year. 

As  shown  in  the  accompanying  drawing,  the  Somerset 
dam  will  be  about  480  ft.  thick  at  the  base  and  will  be  pro¬ 
vided  with  a  concrete  pipe  tunnel  about  12  ft.  in  diameter 


Fig.  4 — Cross-Section  Through  Plant  No.  2 


carrying  two  delivery  pipes  each  4  ft.  in  diameter,  to 
facilitate  drawing  water  from  the  reservoir  for  power 
service.  Gates  are  to  be  furnished  at  the  upstream  end,  and 
these  will  be  equipped  with  operating  mechanism  permitting 
the  use  of  the  water  in  part  before  the  completion  of  the 
reservoir.  About  30  sq.  miles  are  immediately  tributary  to 
the  latter.  At  a  later  date  a  second  storage  reservoir,  which 


will  contain  4,500,000,000  cu.  ft.  of  water,  is  to  be  built  at 
Davis  Bridge,  about  4  miles  from  the  Massachusetts  bound¬ 
ary,  in  Vermont,  and  this  storage  basin  will  be  operated  in 
series  with  the  Somerset  reservoir.  This  will  require  a  dam 
about  195  ft.  in  height,  and  when  completed  and  used  in  con¬ 
junction  with  the  final  development  of  seven  water-power 
sites  on  the  river,  with  an  average  gross  head  of  1050  ft. 


Fig.  5 — Interior  of  Plant  No.  3. 


total,  it  is  estimated  that  the  plants  of  the  New  England 
Power  Company  will  produce  236,000,000  kw-hr.  per  year. 
With  the  present  development  of  three  generating  stations 
in  the  Shelburne  Falls  region,  supplemented  by  the  Somerset 
dam  and  not  including  the  Hoosac  hydroelectric  station,  an 
aggregate  net  head  of  386  ft.  being  utilized,  the  output 
attainable  even  under  the  conditions  of  a  dry  year  will  be 
70,000,000  kw-hr.  The  construction  of  the  Hoosac  hydro¬ 
electric  plant,  with  the  installation  of  the  waterwheels 
planned  for  that  station,  will  add  12,000  kva  to  the  gen¬ 
erating  capacity  of  the  present  Deerfield  plants  of  the  New 
England  company,  making  a  total  of  30,000  kva  installed  in 
the  four  stations. 

TYPICAL  PLANT  DESIGN. 

A  Striking  feature  of  the  development  is  presented  in  the 
similarity  of  the  design  employed,  both  from  the  hydraulic 
and  electrical  standpoints,  in  the  generating  stations  now 
under  construction.  Each  of  the  three  plants  at  Shelburne 
I'alls  is  equipped  with  three  2000-kva  units,  consisting  of  a 
J300-volt,  three-phase,  60-cycle  General  Electric  revolving- 
field  alternator  driven  through  a  horizontal  shaft  by  a 
3000-hp  double-runner,  central-discharge  Wellman-Seaver- 
Morgan  turbine  operating  at  257  r.p.m.  The  heads  at 
Stations  3  and  4,  in  Shelburne  Falls,  are  the  same,  64  ft., 
and  the  head  at  Station  2,  east  of  Shelburne  Falls,  at  a 
point  on  the  river  known  as  Upper  Bardwell’s,  is  60  ft.  In 
general,  each  station  consists  of  a  brick  and  steel  building 
with  concrete  foundations  erected  at  the  lower  end  of  a  row 
of  penstock's  delivering  water  to  the  wheel  casings,  which 
are  located  outside  the  station  and  connected  by  short  shafts 
with  the  generators.  The  latter  are  mounted  in  an 
operating  room  which  extends  the  entire  length  of  the 
building.  The  switchboard  in  each  case  is  installed  on  the 
operating  floor  opposite  the  wheel-shaft  entrances.  At  one 
end  is  a  2300-volt  bus  structure,  with  low-tension  oil 
switches  installed  in  concrete  cells  having  asbestos  inter¬ 
mediate  barriers,  the  cables  from  the  machines  being  run 
to  the  cells  in  conduit  which  is  laid  in  the  floor.  A  gallery 
is  provided  at  the  end  of  the  operating  room  above  the  bus 
cells  to  carry  a  storage  battery  for  operating  switch  and 
other  minor  equipment.  In  the  upper  story  extending  along 
the  station  over  the  operating  room  is  a  transformer  and 
high-tension  oil-switch  room  «lesigned  for  66,ooo-volt 
service  and  equipped  with  a  50,000-lb.  chain  hoist  for 
handling  transformers  between  this  room  and  the  operating 
floor  below.  Upon  the  tar  and  err>vel  roof  is  mounted  a 


steel  and  pipe  frame  structure  supporting  the  insulators 
which  carry  the  incoming  and  outgoing  lines,  with  horn- 
gaps  and  lightning-arrester  connections. 

Below  the  station  the  turbines  discharge  through  draft 
tubes  into  a  tailrace  connecting  directly  with  the  river,  as 
shown  in  the  accompanying  drawings.  The  chief  differ¬ 
ences  between  the  three  plants  in  the  Shelburne  Falls  dis- 


Works,  of  Pittston,  Pa.  The  gate  weighs  38,000  lb.  and  is 
built  of  steel  plates  and  26-in.  I-beams  and  is  raised  and 
low'ered  past  a  ^-in.  bronze  wearing  plate  on  the  side  by  a 
pair  of  5-in.  steel  screw  steams  terminating  at  the  top  in  a 
horizontal  bevel  gear  meshing  with  a  shaft  which  is  driven 
by  a  15-hp  motor.  The  gate  is  13  ft.  8  in.  high  and  14  ft. 
wide,  and  the  driving  motor  is  a  2300-volt  induction  ma¬ 
chine  mounted  on  an  I-beam  framing  at  the  top  of  the  gate 
shaft. 

THE  TUNNEL. 

The  tunnel  is  a  concrete-lined  bore  through  the  rocky 
hillside  and  has  a  horseshoe  section  equivalent  in  area  to  a 
circle  13  ft.  in  diameter.  The  inside  diameter  of  the  tunnel 
is  13  ft.,  and  the  use  of  Blaw  steel  forms  was  a  feature  of 
its  construction.  The  tunnel  is  built  with  its  highest  point 
near  the  middle,  in  order  to  facilitate  complete  drainage  in 
case  the  water  is  shut  off.  The  normal  capacity  of  the 
tunnel  is  1650  second-ft.,  and  it  discharges  into  a  .forebay 
located  on  the  east  side  of  the  hill.  The  forebay  is  provided 
at  its  eastern  side  with  screens  and  gates  and  is  connected 
with  three  penstock  intakes  as  shown  in  the  accompanying 
plan.  A  200-hp  motor-driven  air  compressor  supplied  with 
power  from  the  Vernon  plant  of  the  Connecticut  River 
Transmission  Company  was  used  in  the  excavation  of  the 
tunnel,  and  electrically  operated  contracting  equipment  was 
employed  wherever  possible  in  the  work  on  the  three  sta¬ 
tions  in  the  Shelburne  Falls  district.  The  energy  con¬ 
sumption  reached  a  maximum  of  about  85,000  kw-hr.  per 
month  during  the  height  of  the  construction  period. 

THE  PENSTOCKS. 

The  penstocks  at  all  three  stations  each  have  an  inside 
diameter  of  10  ft.  and  in  Stations  3  and  4  they  are  about 
160  ft.  long  and  are  anchored  into  the  hillside  by  concrete 
piers  26  ft.  apart.  Two  gates  about  7  ft.  x  12  ft.  in  size  are 
provided  for  each  intake,  provision  being  made  for  the  use 
of  stop  logs  and  double  sluicegates  in  the  dam  at  Station  3, 
as  shown  in  the  accompanying  drawing. 

From  the  penstock  intakes  to  the  switchboard.  Plants  3 
and  4  are  practically  identical  in  design.  The  turbine 
casings  are  located  outside  the  station  buildings,  as  stated, 
but  are  designed  so  as  to  admit  of  handling  the  runners 
and  shafting  through  the  end  which  projects  into  the  power 
house.  Access  to  the  interior  is  had  through  a  manhole  in 


Fig.  6 — Switching  Tower. 


Fig.  7 — Plan  View  of  Entire  Plant. 

the  casing  outside  the  building  in  addition  to  the  end  plate 
construction  in  the  power  house  wall.  A  15-ton  hand- 
operated  traveling  crane  of  Northern  manufacture  serves 
the  entire  generator  room,  which  is  about  31  ft.  wide  by 
94  ft.  long  inside.  The  governors  are  operated  under  oil 
pressure  supplied  by  a  4-in.  by  6-in.  triplex  pump,  which  is 
belted  to  the  wheel  shaft  inside  the  generator  room,  and 
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the  governor  rotation  is  effected  by  a  belt  connection  to 
the  wheel  shaft.  The  generators  are  installed  along  the 
middle  of  the  operating  room  with  about  22  ft.  between 
shaft  centers  and  deliver  energy  directly  to  the  low-tension 
switches  and  buses  as  outlined  above.  Each  of  the  three 
plants  is  provided  with  two  loo-kw,  125-volt  exciters,  and 
each  is  direct-connected  on  a  horizontal  shaft  to  a  2300-volt 
General  Electric  induction  motor  running  at  900  r.p.m. 

The  transformer  equipment  of  each  of  these  stations  con¬ 
sists  of  two  3000-kva  General  Electric  oil-insulated,  water- 
cooled  units  wound  with  2300-volt  primaries  and  66,ooo-volt 
Y-connected  secondaries,  with  solenoid-type  oil  switches 
of  the  same  make  for  both  low-tension  and  high-tension 
service.  The  former  are  provided  with  series  relays  and 
an  associated  tripping  rod  in  place  of  series  transformers. 

FURTHER  ELECTRICAL  DETAILS. 

None  of  the  plants  is  provided  with  a  turbine-driven  or  a 
steam-driven  exciter,  since  energy  is  available  either  from 
the  transmission  lines  connected  with  other  plants  for  the 
operation  of  the  motor-generator  exciters  or  temporarily 
from  the  small  storage  batteries  supplied  for  the  oil-switch 
service.  The  main  generators  deliver  503  amp  per  terminal 
at  full  load  and  are  designed  for  a  maximum  temperature 
rise  of  40  deg.  C.  when  carrying  full  load  for  twenty-four 
hours  at  80  per  cent  power-factor,  and  with  a  maximum 
rise  of  50  deg.  C.  when  operated  at  25  per  cent  overload 
for  two  hours.  The  high-tension  oil  switches  are  of  the 
remote-control  type,  having  a  rating  of  150  amp  at  70,000 
volts,  and  are  mounted  on  the  floor  of  the  transformer  room 
below  the  steel  structure  supporting  the  incoming  and  out¬ 
going  leads,  and  are  connected  by  short  leads  run  overhead 
to  the  transformers. 

Copper  tubing  has  been  largely  used  in  the  inside  wiring 
of  the  high-tension  sections  of  the  stations  on  account  of 
the  tendency  of  solid  leads  to  sag  and  get  out  of  line  even 
in  moderate  spans.  In  each  station  the  transformers  are 
installed  upon  rails  leading  to  a  central  opening  about  9.5  ft. 
by  II  ft.  in  dimensions.  The  rails  are  carried  in  the  open¬ 
ing  by  steel  I-beams  which  can  be  removed  after  a  trans¬ 
former  has  been  raised  from  them  by  the  hoist,  so  that  the 
unit  can  then  be  lowered  to  the  room  below.  Cooling  water 
for  the  transformers  is  provided  at  each  station  by  a  iJ/2-in. 
Law’rence  centrifugal  pump  which  is  connected  with  a 
i^-hp,  iio-volt  induction  motor  running  at  1800  r.p.m. 

Around  each  transformer  is  built  a  wall  of  concrete  8  in. 
deep,  with  a  short  brick  section  which  can  easily  be  knocked 
out  on  the  side  nearest  the  hatchway  leading  to  the  oper¬ 
ating  room.  This  basin  serves  as  a  temporary  receptacle  cases, 
for  oil  in  case  of  leakage.  In  addition  to  this  each  trans-  conne 
former  is  equipped  with  a  3-in.  pipe  and  quick-acting  lever  in  ea( 
valve  by  which  the  inclosed  oil  can  be  discharged  into  the  room 
river  in  case  of  an  emergency.  All 

The  operating  rooms  in  these  stations  are  lighted  by  .stand 
eighteen  loo-watt  tungsten  lamps  with  prismatic  reflectors  moun 


boards.  The  auxiliary  panels  are  fitted  with  integrating 
wattmeters,  testing  jacks,  transfer  switches  and  potential 
plugs. 

TYPICAL  SWITCHBOARD  STATION. 

A  typical  switchboard  controls  three  2000-kva  generators, 
wound  for  2300  volts,  two  loo-kw  exciters  equipped  with 
speed-limiting  circuit-breakers,  two  3000-kva  transformers 


9 — station  No.  3,  Under  Construction. 
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carried  in  pairs  on  pipe-frame  brackets  as  shown  in  the 
accompanying  photograph,  the  lamps  being  located  about 
i6  ft.  above  the  floor.  In  each  station  the  switchboard  is 
installed  in  front  of  a  row  of  auxiliary  panels  placed  37  in. 
behind  the  former,  allowing  a  clearance  of  33  in.  between 
the  latter  and  the  wall.  All  field  rheostats  are  mounted  on 
angle-irons  which  are  carried  on  the  top  of  the  switch- 
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panels  is  installed  a  dummy  bus  showing  connections  be¬ 
tween  machines,  buses  and  outgoing  lines,  with  the  usual 
pilot  lamps.  In  addition  to  the  latter,  pilot  lamps  are  pro¬ 
vided  for  indicating  the  position  of  disconnecting  switches 
in  the  high-tension  wiring  and  in  the  2300-volt  circuits 
within  the  stations,  the  lamps  being  cut  in  and  out  by  hand 
switches  located  near  the  disconnectors. 

HIGH-TENSION  ROOF  STRUCTURES. 

The  accompanying  illustration  shows  the  mechanical  ar¬ 
rangement  of  high-tension  lines  on  a  typical  station  roof. 
All  lines  are  dead-ended  on  strain  insulators  fastened  to 
the  station  wall,  and  from  these  lines  taps  are  carried  to 


parapet  wall  which  is  farthest  away  from  the  high-tension 
lines. 

STATION  3. 

Station  3  is  located  in  the  heart  of  Shelburne  Falls,  about 
1500  ft.  from  the  Boston  &  Maine  Railroad  station  and  at 
the  foot  of  a  conduit,  canal  and  penstock  system  which 
starts  from  a  dam  crossing  the  river  just  above  a  large 
cutlery  plant,  which  formerly  utilized  a  portion  of  the 
stream.  The  stream  passes  over  a  ledge  at  this  point  and  has 
been  utilized  since  the  latter  part  of  the  eighteenth  century 
for  saw-mill,  grist-mill  and  other  work.  At  the  crest  of 
the  falls  part  of  an  old  crib  dam  was  used  by  the  construc- 


insulators  supported  on  steel  framework  as  shown  in  the 
photograph.  The  insulators  taking  the  taps  from  the  in¬ 
coming  lines  are  built  with  four  petticoats  and  are  mounted 
on  horizontal  framing  consisting  of  steel  I-beams  installed 
in  pairs  latticed  together  by  diagonal  bracing  on  both  top 
and  bottom.  In  general,  these  lines  are  spaced  about  8  ft. 
apart  horizontally  and  are  carried  transversely  across  the 
roof  between  frames  at  a  height  of  about  10  ft.  The 
horizontal  framing  is  supported  at  its  ends  in  each  case 
by  steel  uprights  fastened  into  the  concrete  of  the  trans¬ 
former  room  ceiling.  All  posts  are  provided  with  copper 
flashing  and  asphaltum  sealing  against  the  leakage  of  mois¬ 
ture  into  the  building.  As  the  high-tension  lines  cross  the 
roof  taps  are  taken  off  and  lead  to  the  transformer  and  oil- 
switch  room  below,  these  lines,  placed  with  centers  5  ft. 
apart,  being  carried  through  the  roof  by  Thomas  five-part 
roof  bushings.  Transverse  high-tension  leads  are  carried 
along  the  roof  above  the  incoming  (or  outgoing)  lines,  and 
selector  knife  switches  are  installed  at  various  points  to 
enable  the  lines  to  be  paralleled  or  the  station  cut  out  of 
service  without  carrying  the  high  voltage  into  the  trans¬ 
formers.  On  the  opposite  side  of  the  roof  from  the  enter¬ 
ing  conductors  are  installed  the  horn-gaps,  with  operating 
rods  extending  through  the  roof  to  hand  levers  placed  in 
the  transformer  room.  From  the  horn-gaps  short  vertical 
taps  are  carried  through  Thomas  bushings  to  the  electrolytic 
arresters  inside  the  building,  the  verticals  being  provided 
with  additional  insulators  in  the  course  of  the  drop  to 
obviate  the  possibility  of  cumulative  vibration.  A  brick 
parapet  is  provided  on  three  sides  of  the  roof,  and  the 
whole  area  is  illuminated  by  i6-cp  incandescent  lamps  in¬ 
stalled  in  waterproof  sockets  and  supplied  with  energy 
through  auxiliary  station  leads.  The  transformers  in  all 
stations  are  provided  with  General  Electric  “capillary” 
thermometers  giving  the  temperature  of  the  windings  with 
much  greater  accuracy  than  was  possible  with  the  mercurial 
equipment.  As  shown  in  the  photograph,  the  roof  is  pitched 
to  drain  directly  into  the  river.  Access  to  the  roof  in  the 
various  stations  is  had  by  an  iron  ladder  leading  from  the 
transformer  room  to  a  small  pent-house  placed  near  the 


tion  company  in  the  building  of  a  new  concrete  dam  12  ft. 
high,  17  ft.  thick  at  the  base  and  460  ft.  long,  extending 
diagonally  across  the  river.  An  intake  delivers  water  to  a 
17-ft.  by  i2-ft.  tunnel  passing  under  the  cutlery  factory, 
discharging  into  an  open  canal  and  terminating  in  a  fore¬ 
bay  above  the  power  house,  which  is  about  1800  ft.  down¬ 
stream  from  the  dam.  The  capacity  of  the  conduit  is  1650 
second-ft.  Gates  and  screens  are  provided  at  the  intake 
and  also  at  the  lower  side  of  the  forebay,  where  the  pen¬ 
stocks  start  downward  to  the  wheels.  The  tunnel  section 
is  of  reinforced-concrete  construction  and  is  about  600  ft. 
long.  The  power  house  is  situated  at  the  head  of  a  pondage 
belonging  to  the  Shelburne  Falls  plant  of  the  Greenfield 
Electric  Light  &  Power  Company,  the  tailwater  of  the 
former  being  immediately  utilized  by  the  latter  within  the 
limits  of  its  capacity.  The  penstocks  at  Station  3  are  160  ft. 
long  and  the  general  design  of  the  plant  is  similar  to  that 
of  Station  4. 

STATION  2. 

About  2  miles  below  Shelburne  Falls  a  concrete  dam  has 
been  constructed  across  the  river  in  a  narrow  gorge,  and 
on  this  site  Plant  2  is  being  built.  Except  on  its  hydraulic 
side  and  in  minor  details,  the  station  practically  duplicates 
the  two  others  just  described.  The  dam  has  a  height  of 
60  ft.  and  is  50  ft.  thick  at  the  base  and  5  ft.  wide  at  the 
top,  its  length  being  about  375  ft.  The  spillway  is  of  an 
ogee  shape,  and  the  power  house  is  located  at  one  end  of 
the  dam  on  the  downstream  side.  Short  penstocks  connect 
intakes  on  the  upstream  side  of  the  dam  with  the  wheels, 
the  intakes  being  equipped  with  screens  and  gates  to  meet 
all  anticipated  operating  conditions,  while  the  dam  is  pro¬ 
vided  with  sluicegates  which  facilitate  the  discharge  of 
water,  ice  and  debris.  The  location  of  this  station  at  the 
bottom  of  the  gorge  greatly  facilitated  handling  materials 
during  construction  by  gravity,  and  an  extensive  sand¬ 
washing  and  stone-crushing  plant  was  a  feature  of  the 
work.  Electric  power  was  used  widely  in  the  operation  of 
the  field  machinery,  including  hoists,  compressors,  cable- 
ways,  etc. 
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FUTURE  STATION. 

The  site  of  the  so-called  Station  i  is  near  the  outlet  of 
Dragon  Brook,  on  the  Deerfield  River  and  about  2  miles 
below  Station  2.  Preliminary  work  on  this  site  indicates 
that  an  initial  development  of  about  4000  kva  may  be  de¬ 
sirable,  but  for  the  present  this  will  be  held  in  abeyance. 

STATION  5. 

Station  5,  the  so-called  Hoosac  plant,  is  located  about  3 
miles  north  of  the  southern  terminus  of  the  Hoosac  Tunnel 
&  Wilmington  Railroad  at  Hoosac,  Mass.  Although  this 
plant  will  be  used  at  present  only  as  a  frequency-changer 
substation,  in  the  near  future  it  will  be  equipped  with  com¬ 
plete  hydraulic  power-producing  facilities.  Water  will  be 
conducted  to  the  power  house  from  a  concrete  diverting 
dam  located  in  the  Deerfield  River  about  ^  mile  below 
Monroe  Bridge,  a  conduit  and  canal  13,800  ft.  long  being 
required.  The  canal  will  have  a  capacity  of  750  second-ft. 
and  will  deliver  water  at  an  average  net  head  of  200  ft., 
and  the  conduit  will  be  a  reinforced-concrete  flume  of 
rectangular  cross-section.  At  the  generating  station  three 
4000-kva  units  will  be  installed,  each  equipped  with  a 
25-cycle  generator  and  a  60-cycle  generator,  so  that  the 
requisite  interchange  of  frequencies  may  be  made  between 
the  transmission  system  and  the  distribution  circuits  and 
power  plant  of  the  railway  company  operating  through  the 
Hoosac  Tunnel. 

FREQUENCY-CHANGING  UNITS. 

The  present  equipment  of  the  Hoosac  station  will  consist 
of  three  3000-kva  transformers,  which  will  reduce  the  po¬ 
tential  from  66,000  volts  to  2300  volts,  three  150-kw  exciters. 


necticut  River  Company’s  system  in  case  of  a  shortage  of 
water  at  any  of  the  hydroelectric  stations  in  other  parts 
of  its  territory.  The  waterwheels  to  be  installed  later  will 
be  rated  at  about  6000  hp  each.  The  11,000- volt  machines 
are  designed  so  that  either  single-phase  or  three-phase 
energy  may  be  obtained  from  them.  Both  generators  are 
mounted  on  a  common  bedplate,  with  three  bearings.  The 
winding  of  this  three-phase-single-phase  machine  is  star- 
connected,  with  one  terminal  arranged  for  grounding,  and 
the  rotor  is  provided  with  a  damping  device.  The  regula¬ 
tion  specified  is  such  as  to  give  not  over  fifteen  times 
normal  current  on  dead  short-circuit  with  noi*mal  no-load 
field  current,  the  short-circuit  to  be  placed  directly  across 
one  phase  without  the  interposition  of  reactance  coils.  The 
machines  are  designed  to  operate  in  parallel  with  the  gen¬ 
erators  now  in  the  Zylonite  station  in  either  single-phase 
or  three-phase  service.  The  latter  regulate  for  sudden 
changes  of  load  substantially  as  if  provided  with  constant 
field  strength,  uninfluenced  by  armature  reaction.  When 
used  in  conjunction  with  a  Tirrill  regulator  the  machines 
will  not  vary  5  per  cent  above  or  below  normal  voltage. 
The  alternating-current  generators  in  the  Hoosac  station, 
No.  5,  are  to  be  provided  with  adjustable  resistance  to  give 
a  15  per  cent  voltage  variation  by  hand  control.  Inverse 
time  element  relays  are  provided  in  the  generator  circuits. 
A  Tirrill  regulator  is  being  installed  in  this  sfation  for  the 
purpose  of  keeping  the  power  factor  of  the  alternators  run 
as  synchronous  motors  at  from  80  to  100  per  Cent. 

To  meet  the  requirements  of  heavy  freight  service  in 
the  Hoosac  Tunnel,  the  25-cycle  machine  in  each  unit  is 
to  he  capable  of  delivering  4300  kva  for  twenty  minutes 


Figs.  11,  12  and  13 — Exterior  Detaiis  in  and  Near  Station  No.  3.  4 

switching  apparatus,  lightning  arresters  of  the  aluminum  of  each  hour  at  70  per  cent  power-factor  and  during  the 

type  and  three  frequency  changers,  each  consisting  of  a  remaining  forty  minutes  of  each  hour  the  machine  is  to  be 

3000-kva,  three-phase,  60-cycle,  2300-volt  generator  direct-  capable  of  operating  at  a  load  of  2000  kw  at  90  per  cent 

connected  to  a  3000-kva,  single-phase,  25-cycle,  ii,ooo-volt  power-factor,  with  a  final  temperature  rise  not  exceeding 

alternator.  These  60-cycle  generators  will  be  operated  as  50  deg.  C.  by  thermometer  or  60  deg.  C.  by  resistance  i  j 

synchronous  motors  in  supplying  power  to  the  railway  com-  measurement.  The  60-cycle  machines  are  designed  to  deliver  r 

pany  and  later,  when  the  waterwheels  are  installed  in  this  3000  kva  at  80  per  cent  power-factor  with  a  maximum  tern- 

station,  both  machines  can  be  run  as  generators  if  desired,  perature  rise  of  40  deg.  C.  after  twenty-four  hours’  run  and 

or  one  as  a  generator  and  the  other  as  a  motor.  This  gives  a  50-deg.  C.  rise  after  two  hours’  run  at  25  per  cent  over- 

a  highly  flexible  interconnection  between  the  systems  and  load.  When  running  as  a  synchronous  motor,  the  machine 

will  enable  the  Zylonite  plant  to  feed  back  into  the  Con-  is  to  be  capable  of  driving  the  35-cycle  generator  with  a 
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temperature  rise  not  exceeding  50  deg.  C.  when  operated 
at  80  per  cent  power-factor  leading. 

In  order  to  facilitate  the  installation  of  conduits  in  the 
floors  of  the  various  stations,  the  switchboards  are  mounted 
on  channel  irons  and  the  conduits  are  brought  in  through 
the  floor  to  nipples  and  insulated  bushings  connected  with 
previously  prepared  holes  in  the  framing.  The  termina¬ 
tion  of  each  lead  or  wire  is  properly  marked  and  the  loca¬ 
tion  of  the  holes  at  the  proper  points  along  the  switchboard 
base  insures  rapid  and  reliable  work  by  the  interior  wiring 
forces. 

TRANSMISSION  LINES. 

The  present  transmission  system,  including  lines  now 
under  construction,  comprises  two  three-phase  circuits  of 
No.  I  copper  between  a  point  opposite  Station  4  on  the 
Deerfield  River  and  Shelburne  Falls  and  the  Vernon  sta¬ 
tion  of  the  Connecticut  River  Power  Company,  a  distance 
of  16  miles;  two  similar  lines  each  1/3  mile  long,  extending 
from  the  former  point  to  Station  4;  two  No.  i  copper  lines 
extending  a  distance  of  14  miles  from  Station  4  to  the 
Hoosac  plant  (Station  5);  two  lines  extending  from  the 


connecting  the  Deerfield  system  with  that  of  the  Amherst 
Power  Company. 

WIRING  SCHEME. 

The  general  wiring  scheme  followed  in  the  construction 
of  Station  4  is  typical  of  that  used  in  the  remaining  plants. 
Two  sets  of  2300- volt  buses  are  provided,  the  selection 
being  made  by  disc-nnecting  switches  without  going  to  the 
expense  of  installing  oil  switches,  although  a  single  oil 
switch  is  provided  in  each  generator  circuit.  The  low-ten¬ 
sion  sides  of  the  step-up  transformers  are  provided  with  a 
2300-volt  oil  switch  and  two  knife-switch  selectors,  so  that 
any  generator  or  transformer  may  be  operated  on  either 
2300-volt  bus  in  parallel  or  independently.  Each  high-ten¬ 
sion  circuit  passes  from  a  transformer  through  an  oil  switch 
to  a  bus  section  interconnected  with  that  of  the  other  unit 
by  a  tie  switch  of  the  oil  type.  From  the  oil  switches  the 
high-tension  leads  pass  to  the  roof  structures,  where  pro¬ 
vision  is  made  for  by-passing  the  station  and  for  connect¬ 
ing  the  lightning  arresters.  A  2300-volt  auxiliary  bus  for 
supplying  induction  motors  driving  exciters,  lighting  and 
small  power  transformers  in  the  station  is  also  installed 


Figs.  14,  15  and  16 — Interior  Views  of  Typical  Completed  Plant. 


junction  opposite  Station  4  down  the  river  3^  miles  to 
Station  2,  with  two  3^-mile  taps  to  Station  3;  two  lines  of 
No.  00  copper  extending  60  miles  from  Station  2  eastward 
to  Millbury,  Mass.;  two  tie  lines  extending  14  miles  from 
Millbury  to  the  vicinity  of  the  Greendale  substation  of  the 
Connecticut  River  Transmission  Company,  outside  of 
Worcester,  and  the  existing  double  three-phase  lines  of  the 
latter  between  Worcester  and  Vernon,  with  the  branches 
previously  mentioned.  The  Shelburne  Falls-Millbury  line, 
designed  for  I2o,ooo-volt  operation,  will  be  equipped  with 
75-ft.  steel  towers  supplied  by  the  American  Bridge  Com¬ 
pany  of  New  York.  A  transformer  station  will  be  erected 
for  this  service  at  Shelburne  Falls. 

Between  Station  2  and  Millbury  there  is  a  No.  4  cop¬ 
per-clad  telephone  circuit  carried  on  separate  poles.  The 
line  between  Shelburne  Falls  and  the  Hoosac  station  is  car¬ 
ried  on  pin-type  insulators  supported  on  75-ft.  Milliken 
towers,  with  475-ft.  spans.  Two  circuits  of  No.  2  copper 
form  the  tie  lines  between  Millbury  and  Greendale.  An¬ 
other  tie  line  is  to  be  installed  at  Leverett  Junction,  Mass., 


with  provision  for  taking  this  service  from  either  of  the  i 

main  2300-volt  buses.  Switches  between  the  generator  i 

buses  and  the  transformer  primaries,  between  the  main  [ 

buses  and  the  2300-volt  service  bus  and  between  the  trans-  | 

former  secondaries  and  the  outgoing  lines  are  automatic.  1 

The  principal  sub-contractors  of  the  work  are  F.  T.  Ley  &  I 

Company,  Springfield,  Mass.,  who  are  building  Station  3.  I 

and  the  Vernon-Shelburne  Falls  line;  Fraser,  Brace  &  | 

Company,  New  York,  for  Stations  2  and  4,  and  the  B.  F.  I 

Smith  Company,  Pawtucket,  R.  I.,  for  Station  5.  The  Chi-  | 

cago  House  Wrecking  Company,  Chicago,  Ill.,  supplied  ma-  S 

terials  for  the  erection  of  seven  six-room  bungalows  for  fi 

the  use  of  operators  employed  at  generating  stations  out-  p. 

side  the  center  of  Shelburne  Falls.  These  homes  are  wired  rij 

for  electrical  service  and  are  as  complete  in  all  the  details  ';i 

as  comfortable  residences  of  moderate  cost.  The  main 
office  of  the  Power  Construction  Company  is  at  Shelburne  f 

Falls,  Mass.,  the  branch  offices  in  Boston  being  combined 
with  those  of  the  Connecticut  River  Transmission  Com-  ^ 

pany  at  50  Congress  Street. 
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DISTURBANCES  OF  POTENTIAL  AND  CURRENT 
PRODUCED  IN  AN  ACTIVE  CONDUCTING 
NETWORK  BY  THE  APPLICATION 
OF  A  LEAK  LOAD. 

By  a.  E.  Ken  nelly. 

N  measuring  the  potentials  at  various  points  along  an 
artificial  alternating-current  transmission  line  of  the 
general  type  indicated  in  Fig.  i  with  an  electrostatic 
voltmeter,  it  is  evident  that  because  such  a  voltmeter  re¬ 
ceives  no  appreciable  current  its  application  to  the  line  at 
any  point  cannot  disturb  the  steady-state  distribution  of 
potentials  and  currents.  If,  however,  the  potential  to  be 
measured  at  any  point  exceeds  the  range  of  the  static  volt¬ 
meter,  a  high-resistance  leak  may  be  applied  to  the  point. 


PROPOSITION. 

The  changes  of  potential  and  current  produced  at  a 
point  P  in  a  network  of  conductors,  supplied  by  any  con¬ 
stant  emfs,  by  the  application  of  a  leak  at  some  point  Q, 
are  equal  to  the  values  produced  at  P  by  the  action  of  the 
initial  emf  at  Q  inserted  in  the  leak  at  Q,  all  the  other 
emfs  in  the  system  being  put  to  zero. 

APPLICATION  TO  A  DIRECT-CURRENT  ARTIFICIAL  LINE. 

The  above  proposition  may  be  best  explained  with  ref¬ 
erence  to  particular  cases.  In  Fig.  i  an  artificial  direct- 
current  line,  of  five  similar  T-sections,  is  supplied  with  a 
constant  potential  of  100  volts  at  the  sending  end  A,  and  is 
grounded  at  the  receiving  end  B,  through  a  resistance  of 
750  ohms.  The  distribution  of  potentials  and  currents  over 
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Fig:  1 — Artificial  Line  of  Five  Direct-Current  T-Sections,  with  100  Volts  Applied  at  the  Sending  End  A  and  the  Receiving  End  B  to 

Ground  Through  750  Ohms. 


and  the  voltmeter  may  then  be  connected  across  some  frac¬ 
tional  part  of  this  resistance.  In  carrying  out  this  plan, 
the  question  presented  itself  as  to  the  extent  of  the  change 
in  potential  occurring  at  the  point,  due  to  the  application 
of  the  leak,  and  what  correction  should  be  applied  to  the 
observed  potential  as  compensation  for  the  effect  of  such 
a  leak.  The  inquiry  naturally  led  to  a  consideration  of  the 
effect  of  applying  a  known  leak  load  to  any  given  network 
of  direct-current  or  alternating-current  circuits,  not  merely 
at  the  point  of  leak  application  but  also  at  any  other  point 
in  the  network  system.  The  solution  to  this  problem  is  so 
simple  that  it  would  seem  unlikely  to  have  hitherto  escaped 
the  notice  of  electrical  engineers.  As,  however,  the  writer 
has  been  unable  to  find  the  solution  in  electrical  textbooks 
or  in  technical  literature,  it  is  here  offered,  on  the  assump¬ 
tion  that  it  may  be  new.  It  may  be  stated  in  the  form  of  a 
proposition  as  follows: 


the  line  is  indicated  in  the  figure.  Thus,  at  the  junction 
point  3,  the  potential  is  48.052  volts  and  the  current  in  the 
line  0.036105  amp. 

Fig.  2  shows  the  corresponding  distribution  of  potentials 
and  currents,  after  a  leak  of  o.i  millimho  (10,000  ohms) 
has  been  applied  to  junction  point  3.  It  will  be  seen  that 
the  potential  at  this  point  has  thereby  been  reduced  to  45.648 
volts,  a  reduction  of  2.404  volts,  or,  to  five-figure  precision, 
2.4034  volts.  The  potential  falls  all  along  the  line  when 
the  leak  is  applied;  but  nowhere  does  it  fall  so  much  as  at 
the  leak  point  3. 

Fig.  3  shows  the  initial  leak  point  emf  of  48.052  volts 
inserted  in  the  leak,  and  all  other  emfs  suppressed.  This 
means  that  the  constant-potential  point  A  is  grounded.  The 
resulting  distribution  of  pressure  and  current  over  the  line 
now  indicates  the  precise  amounts  of  change  in  the  values 
effected  by  the  application  of  the  leak.  Thus  at  junction  3, 
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the  leak-load  point,  the  potential  is  —  2.4034  volts,  and  this  bisection  of  the  system  if  the  system  is  perfectly  insulated, 
is  the  change  in  the  potential  at  that  point  due  to  the  appli-  If,  however,  the  insulation  is  defective,  the  zero-potential 
cation  of  the  leak.  Again,  at  junction  o,  the  potential  in  surface  will  not,  in  general,  divide  the  system  equally.  That 
Fig.  3  is  —  0.596  volt  and  the  line  current  —  0.000795  amp.  is,  the  upper  and  lower  portions  will  not,  in  general,  be 
These  are  the  changes  in  potential  and  current,  respectively,  symmetrical,  and  in  such  cases  the  division  of  the  system 
effected  at  point  o  by  the  application  of  the  leak.  Figs,  i  assists  the  computation. 

and  2  show,  in  fact,  that  the  potential  fell  from  11.931  In  Fig.  5  the  potentials  and  currents  over  the  positive, 


Fig.  3 — Artificial  Line  Grounded  at  A  and  with  the  Emf 

volts  to  11.335  volts,  and  the  line  current  from  0.015908 
amp  to  0.015 1 13  amp. 

Moreover,  in  Fig.  3  the  drop  of  potential  in  the  leak  is 
45.648  volts,  and  this  is  equal  to  the  potential  at  the  leak 
in  Fig.  2. 

APPLICATION  TO  A  TWO-WIRE  ELECTRIC-LIGHTING  SYSTEM. 

As  another  example  of  the  proposition,  applied  to  a 
simple  network  of  conducting  feeders  and  mains.  Fig,  4 
shows  a  storage  battery  of  250  volts  and  0.005  ohm  internal 
resistance,  connected  at  AA  to  a  pair  of  feeders  AB,  A'B', 
each  of  0.0042  ohm  resistance.  From  the  feeding  point  BB', 
mains  BC,  B'C',  and  BDE,  B'D'E',  extend  laterally.  At 
CC'  is  connected  a  motor  with  a  steady  counter  emf  of  240 
volts  and  a  total  resistance  of  0.025706  ohm.  At  DD'  is  a 
steady  load  of  1.32  ohms,  or  0.75758  mho.  At  EE'  is  a 
leak  load  of  10  ohms,  or  o.i  mho,  which  may  be  applied  or 
removed  at  will  by  means  of  the  switches  shown.  It  is 


A  E 


C' 

Fig.  4 — Two-Wire  Network  Supplied  by  a  Storage  Battery  at  AA' 
and  Supplying  a  Motor  at  CC'  and  a  Resistance  Load  at  DD' 

required  to  find  the  effect  at  any  or  all  points  in  the  system 
due  to  the  application  of  this  load. 

It  is  convenient,  although  not  necessary,  to  divide  the 
system  into  two  parts,  one  above  and  the  other  below  the 
zero-potential  surface.  The  former  part  of  the  system  is 
indicated  in  Fig.  5.  There  is  but  little  advantage  in  this 


of  48.052  Volts  Inserted  Outwardly  In  the  Leak  Load  at  3. 

or  upper,  half-system,  are  indicated  with  the  switch  at  E 
open,  so  that  the  leak  load  is  off.  In  Fig.  6  the  corre¬ 
sponding  distribution  is  shown  after  the  switch  at  E  has 
been  closed  and  the  leak  applied,  the  emf  in  the  battery  at  A, 
and  in  the  motor  at  C,  being  supposed  to  have  remained 
substantially  unchanged.  The  potentials  on  the  system  have 
fallen  everywhere,  but  nowhere  so  greatly  as  at  the  leak¬ 
load  point  E  (0.606  volt).  Finally,  in  Fig.  7  the  initial 
emf  at  E,  121.518  volts,  is  inserted  in  the  leak,  the  two 
other  emfs  in  the  system  being  supposed  suppressed  or  put 
equal  to  zero.  The  drop  of  potential  in  the  leak  resistance 
is  now  120.912  volts,  or  equal  to  the  leak-load  voltage  in 
Fig.  6.  The  potential  at  E  is  — 0.606  volt,  the  amount  of 
the  change  in  potential  at  E  due  to  the  application  of  leak 
load.  At  each  and  every  point  of  the  system  it  will  be  ob¬ 
served  that  the  potentials  and  currents  in  Fig.  7  are  equal 
to  the  changes  effected  between  Figs.  5  and  6  by  the  appli¬ 
cation  of  the  leak  load. 

DEMONSTRATION  OF  THE  PROPOSITION. 

The  following  proof  of  the  proposition  is  very  simple  and 
yet  appears  to  be  rigorous.  It  depends  upon  the  postulate 


Fig.  5 — Positive  Side  of  Network  Before  Application  of 
Leak  Load. 


that  in  any  network  of  conductors  operated  by  steady  emfs 
the  potential  at  any  point  is  the  algebraic  sum  of  the  poten¬ 
tials  which  each  emf,  taken  singly,  would  produce  there,  the 
other  emfs  being  temporarily  put  to  zero.  The  same  propo¬ 
sition  applies  to  the  current  at  any  point.  This  preliminary 
proposition  of  the  summation  of  separate  potential  and 
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current  distributions  is  easily  proved  and  is  supposed  to  be 
known/  Thus,  in  Fig.  6,  the  potential  and  current  at  the 
point  D,  say,  is  the  sum  of  the  values  produced  by  the 
storage  battery  emf  of  125  volts  acting  alone  and  that 
produced  by  the  motor  counter  emf  of  120  volts  acting 
alone. 

We  may  call  the  state  of  the  system  represented  in  Fig.  5, 


Fig.  6 — Positive  Side  of  Network  with  Leak  Load  Applied. 


before  applying  the  load,  the  unloaded  state,  and  that  repre¬ 
sented  in  Fig.  6,  after  applying  the  load,  the  loaded  state. 
It  is  evident  that  the  loaded  state  of  the  system  may  be 
brought  back  to  the  unloaded  state  in  either  of  two  ways, 
namely:  (i)  By  removing  the  leak  load  at  £;  (2)  by  re¬ 
taining  the  leak  load  at  E,  but  inserting  in  this  leak  load  an 
emf  Ev,  equal  and  opposite  to  the  potential  V  existing 
there,  in  the  unloaded  state,  on  the  line.  Thus,  if  in  Fig.  5 
we  apply  in  the  leak  at  E  an  emf  of  121.518  volts  upward, 
or  from  ground  to  line,  we  shall  exactly  neutralize  the 
effect  of  the  leak  and  no  current  can  flow  through  the  leak 
in  either  direction.  Consequently,  by  applying  the  same 
121.518  volts  upward  through  the  leak  at  E  in  Fig.  6,  we 
shall  restore  the  unloaded  state  to  the  line  and  reproduce 
the  potential  and  current  distributions  of  Fig.  5. 

The  changes  from  the  loaded  to  the  unloaded  state  will 
thus  be  effected  by  inserting  the  emf  Ev  upward,  in  the  leak 
at  E.  But  the  effect  of  this  new  emf  Er  on  the  system  can 
be  found  by  putting  all  the  other  emfs  to  zero;  so  that  Ev 
shall  be  the  only  emf  active.  Therefore,  the  change  from 
the  unloaded  to  the  loaded  state  must  be  just  the  reverse, 
or  must  be  equal  to  the  change  of  potential  and  current  dis¬ 
tributions  due  to  — Ev  acting  alone;  that  is,  to  the  emf  Ev 
acting  downward  in  the  leak  at  E,  all  the  other  emfs  in  the 
system  being  put  to  zero. 


AI.GEIiR.MC  EXPRESSION  FOR  THE  CHANGE  OF  POTENTIAL  AT 
THE  LEAK  POINT. 


In  a  complicated  network  of  conductors  the  algebraic 
expression  of  the  potential  or  current  at  a  given  point,  due 
to  inserting  Ev  volts  in  the  leak,  with  all  other  emfs  at  zero, 
may  be  very  complicated.  The  expression  takes,  however, 
a  very  simple  form  in  the  case  of  the  change  of  potential 
at  the  leak  point  itself.  Let  R  be  the  total  resistance,  in 
ohms,  to  ground,  or  zero  potential,  from  the  leak  point. 
In  Fig.  7  this  resistance  would  be  ED  plus  the  joint  resist¬ 
ance  of  the  load  at  D  and  the  section  beyond,  the  latter  com¬ 
prising  DB  plus  the  joint  resistance  of  the  two  branches 
BA  and  BC  to  ground.  Let  r  be  the  resistance  of  the  leak, 
in  ohms.  Then  the  potential  at  the  leak  being  V  volts  in  the 
unloaded  state  and  v  volts  in  the  loaded  state,  we  have  from 
an  inspection  of  Fig.  7: 


i;  _  r 
R^r 


numeric  Z  (i) 


‘It  is  to  be  noted  that  although  the  potentials  and  currents  in  a  net¬ 
work  due  to  independent  em£s  are  thus  summative,  the  powers  and 
energies  are  not. 


The  ratio  ——  d,  of  the  loaded  to  unloaded  potentials  at 

the  leak  may  be  called  the  depression  factor,  at  the  leak. 
In  the  case  of  Figs,  i,  2  and  3  the  depression  factor  is 
45.648 

4^52  ~  ^*8®*  4»  5»  ^  7  **  ** 

120.912 


121.518 


=  0.995.  The  factor  k,  which  must  be  applied  to 


the  observed  potential  at  the  leak  in  the  loaded  state  to 

V 

find  the  potential  in  the  unloaded  state,  is  it  =  — ,  the 

V 

reciprocal  of  the  depression  factor,  and  may  be  called  the 
correcting  factor  of  potential,  at  the  leak.  In  Figs,  i  to  3 
it  is  1.05265  and  in  Figs.  4  to  7  it  is  1.0050. 

If  instead  of  using  resistances  we  use  conductances,  and 
make  G  =  i/R,  the  conductance  of  the  system,  in  mhos, 
from  and  at  the  leak  point,  also  g  —  i/r,  the  conductance 
of  the  leak  load,  in  mhos,  then,  substituting  in  (i),  we 


obtain* 

G 

numeric  Z  (2) 

~  G  +  g 

or 

G  +  g 

numeric  Z  (3) 

k  =  — 

V 

G 

PROPERTIES  OF  THE  PARTICULAR  CASE. 

Certain  incidental  properties  of  the  artificial  line  of  Figs. 
I  and  2  leak-loaded  at  a  junction  may  be  noted,  although 
these  properties  are  aside  from  the  main  proposition  above 
considered.  It  will  be  observed  that  at  and  beyond  the 
loaded  junction  3  the  depression  factor  of  voltages  and 
currents  remains  constant  at  0.94998.  This  property  per¬ 
tains  to  any  artificial  line  supplied  with  impressed  emf  at 
the  sending  end  and  leak-loaded  at  a  junction.  It  also 
applies  to  the  smooth  line  equivalent  to  the  artificial  line. 
The  hyperbolic  angles  of  the  various  junctions  are  ap¬ 
pended  in  Figs.  I  and  2,  from  which  it  appears  that  the 
unloaded  line  subtends,  at  A,  2.3381  hyperbolic  radians, 
while  the  loaded  line  subtends  only  1.8538  radians.  More- 


Fig.  7 — Positive  Side  of  Network  with  Emf  of  121.518  Volts 
Applied  Outwardly  in  the  Leak  Load. 


over,  the  leak  load  produces  a  discontinuity*  in  the  line 
angle  at  junction  3. 


’Formula  (2)  was  obtained  by  the  writer  in  a  particular  case  published 
in  1896,  without  the  generality  of  the  result  being  then  perceived.  See  an 
article  *‘Un  the  Measurement  of  the  Insulation  Resistance  of  Continuous- 
Current  Three-Wire  Systems  While  at  Work,”  by  E.  J.  Houston  and  A.  E. 
Kenneliy,  the  Electrical  World,  Vol.  XXVIII,  July  25,  1896,  page  95, 
formula  (7). 

•‘‘Artificial  Lines  for  Continuous  Currents  in  the  Steady  State,”  by 
A.  E.  Kenneliy,  Proc.  Amer.  Acad,  of  Arts  and  Sciences,  vol.  44,  No. 
4,  pages  97-130,  Aug.  26,  1908.  “The  Application  of  Hyperbolic  Func¬ 
tions  to  Electrical  Engineering  Problems,^  by  A.  E.  Kenneliy,  London 
University  Press,  1912.  "The  Distribution  of  Voltage  and  Current 
Over  T  Artificial  Lines  in  the  Steady  State,”  by  A.  E.  Kenneliy,  the 
Electrical  World,  Aug.  10,  1912,  page  306. 


1376 


ELECTRICAL  WORLD. 


VoL.  6o,  Na.  26. 


Fig,  8  presents  the  graphs  of  potential  and  current  accord¬ 
ing  to  Figs.  I  and  2.  The  broken  line  A^^E2FiGB  rep¬ 
resents  the  potential  along  the  unloaded  artificial  line.  The 
contacting  smooth  curve  is  a  hyperbolic-sine  curve  and 
represents  the  potential  along  the  corresponding  smooth  line, 
equivalent  to  the  artificial  line.  The  dotted  broken  lines 
a4'd3'e2'/i'g&  represent  the  corresponding  artificial-line 


iklmtrieal  World 

Fig.  8 — Distributions  of  Potential  and  Current  Over  Loaded  and 
Unloaded  Artificial  Line.  Solid  Curves  for  the  Unloaded  State, 
Broken  Curves  for  the  Loaded  State. 


and  smooth-line  potential,  in  the  loaded  state.  The  curve 
is  in  this  case  two  distinct  hyperbolic-sine  curves,  united 
at  3'. 

.Similarly,  the  line  currents  in  the  unloaded  and  loaded 
states  are  presented  by  the  lines  in  the  lower  part  of  the 
figure.  The  smooth  curve  is  a  catenary,  or  hyperbolic- 
cosine  curve,  for  the  unloaded  state,  The 

dotted  curve  is  a  succession  of  two  different  catenaries, 
namely,  a^A'vZ'i  ^^d  3,,2„i„&,.  The  zigzag  straight  lines 
give  the  corresponding  currents  in  the  artificial  line. 

If  such  a  line  be  leak-loaded  at  a  point  whose  hyperbolic 
angle  is  8„  and  whose  angular  distance  from  the  sending 
end  is  6,  hyps.,  then  the  conductance  on  the  receiving-end 
side  of  the  leak  is  yo  coth  6,  mhos,  where  yo  is  the  “surge 
conductance,”  in  mhos,  of  the  equivalent  smooth  line.  Simi¬ 
larly,  the  conductance  to  ground  on  the  sending-end  side  is 
yo  coth  0,  mhos.  The  total  conductance  to  ground,  from 
and  at  the  leak  load,  is  thus: 

G  —  yo  (coth  Oj  -F  coth  6,)  mhos  Z  (4) 
The  correcting  factor  of  the  leak  load,  at  the  junction  to 
which  it  is  applied,  is  then  by  (3) 

^_yo  (coth e,  -f  coth 0,)  -f  g 
yo  (coth  0,  +  coth  6,) 


numeric/  (5) 


=  1  + 


g 


numeric  Z  (6) 


yo  (coth  6j  +  coth  8,) 

This  is  the  factor  by  which  the  observed  potential  must  be 
multiplied  in  order  to  correct  for  the  leak.  In  the  case 
presented  by  Figs,  i  and  2,  yo  =  0.00069633  mho,  g  =  0.0001 
mho,  8,  =  1.6346  hyps.,  8,  =  0.7035  hyp.,  from  which  k  = 
1.05265. 


It  needs  no  formal  demonstration  to  make  clear  that  tx>th 
the  general  proposition  of  leak-load  disturbances  and  the 
foregoing  formulas  apply  immediately  to  any  single-fre¬ 
quency  alternating-current  network  in  which  the  emfs  im¬ 
pressed  on  the  system  remain  constant,  both  as  to  magnitude 
and  phase.  The  formulas  must  then,  however,  be  inter¬ 
preted  and  computed  vectorially,  or  in  two  dimensions.  In 
such  a  case,  if  the  argument  of  the  vector  leak-load  ad¬ 
mittance  g  differs  considerably  from  that  of  the  general 
admittance  G  of  the  system,  the  modulus  of  the  vector  sum 
G  g  may  be  less  than  the  modulus  of  G.  The  potential 
at  the  load  point  would  then  be  raised,  instead  of  lowered, 
by  the  application  of  the  leak. 

LIMITATIONS  OF  THE  PROPOSITION. 

It  will  be  evident  that  the  proposition  and  formulas 
above  considered  can  apply  strictly  only  when  each  and  all 
of  the  emfs  impressed  on  the  system  remain  constant  and 
all  of  the  resistances,  including  that  of  the  leak,  also  re¬ 
main  constant.  In  many  practical  cases  these  conditions 
will  be  substantially  met. 

CONJUGATE  PROPOSITION  FOR  THE  DISTURBANCES  PRODUCED 
BY  A  SERIES  LOAD. 

It  may  also  be  stated,  and  demonstrated  by  similar  reason¬ 
ing,  that  if  a  series-impedance  load  is  inserted  in  a  line  at 
any  point  of  a  conducting  network,  which  is  subject  to  any 
steady  emfs,  then  if  1  be  the  current  strength,  in  amperes, 
on  the  line  conductor,  prior  to  inserting  the  load  therein, 
and  R  be  the  resistance  of  the  load  in  ohms  (Z  the  im¬ 
pedance  in  any  alternating-current  case),  then  the  dis¬ 
turbance,  at  any  point  of  the  system,  will  be  such  as  an 
impressed  emf  of  — IR  volts  would  produce  at  that  point, 
if  it  were  inserted  in  the  load,  when  all  the  other  emfs  are 
put  to  zero.  The  illustration  of  this  proposition,  however, 
properly  demands  a  separate  monograph. 


STEAM  TURBINES  WITH  EXHAUST  DISKS. 


A  French  engineer  has  recently  pointed  out  that  there  is 
a  certain  pressure  limit  beyond  which  a  steam  turbine  ceases 
to  benefit  by  any  further  expansion.  If,  however,  part  of 
the  exhaust  steam  is  removed  to  the  condenser  at  that 
pressure,  the  remainder  can  be  further  expanded  in  the 
turbine  with  advantage.  On  this  basis  a  turbine  has  been 
constructed  with  an  additional  set  of  blades,  called  the  ex¬ 
haust  disks  (marked  i  in  the  accompanying  illustration), 
through  which  five-eighths  of  the  steam  is  permitted  to  pass, 
the  rest  being  diverted  into  the  condenser  (6)  by  the 
diaphragm  (2)  and  guide  blades  (5).  By  this  means  nearly 
4  per  cent  extra  power  is  gained,  and  a  further  advantage 
can  be  secured  by  continuing  the  diaphragm  (2)  so  as  to 


divide  the  condenser  into  two  chambers  corresponding  to 
the  passages  (3  and  4),  although  the  circulating  water  is 
provided  by  a  pump  common  to  both.  The  pressure  in 
compartment  4  is  lower  than  that  in  compartment  3,  and  a 
resultant  increase  in  efficiency  of  6.8  per  cent  has  been 
recorded  as  a  result  of  tests  that  have  actually  been  made  in 
the  use  of  this  device. 
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LOUISVILLE  CENTRAL-STATION  SIGN. 


A  large  electric  sign  56  ft.  wide  and  35  ft.  high,  contain¬ 
ing  3400  lamps,  is  being  erected  above  the  roof  of  the  new 
office  building  of  the  Kentucky  Electric  Company,  of  Louis¬ 
ville.  The  top  edge  of  the  sign  will  rise  more  than  100  ft. 
above  the  street  level,  making  the  display  visible  throughout 
the  retail  business  district.  Household  uses  of  electricity 
provide  the  theme  of  the  story  to  be  unfolded  by  the  flash¬ 
ing  lamps.  A  woman  reading  under  electric  light  will  be 
shown  by  the  first  display  in  one  of  the  four  circles  which 
form  the  features  of  the  sign.  The  second  portrays  a 
woman  using  an  electric  iron,  and  the  third  will  show  the 
modern  seamstress  seated  at  her  electric  sewing  machine, 
the  needle  flashing  back  and  forth  and  the  cloth  advancing 
in  lifelike  manner.  The  fourth  will  show  a  woman  oper¬ 
ating  a  noiseless,  dustless  electric  vacuum  cleaner.  The 
center  of  the  design  will  contain  a  mammoth  incandescent 
lamp,  10  ft.  high  and  5  ft.  wide,  with  streamers  spreading 
12  ft.  from  tip  to  tip.  As  one  circle  after  another  flashes 
up  the  effect  will  be  enhanced  by  a  pyrotechnic  display  of 
sparks  from  whirling  dynamos. 


THE  FORWARD  MOVEMENT  IN  ST.  LOUIS. 


At  last  month’s  meeting  of  the  Union  Electric  Light  & 
Power  Company  Section  of  the  National  Electric  Light 
Association  in  St.  Louis,  President  Hull  presided  and,  after 
the  regular  business  of  the  meeting  had  been  transacted, 
Prof.  A.  S.  Langsdorf,  of  Washington  University,  delivered 
an  interesting  and  instructive  talk  on  “Power  Development 
at  Niagara  Falls,”  using  many  lantern-slide  pictures.  The 
music  for  the  evening  was  furnished  by  the  Union  Electric 
Orchestra.  The  meeting  closed  with  moving  pictures. 

The  social  and  welfare  work  of  the  Union  Electric 
organization  is  assuming  such  proportions  that  the  present 
quarters  in  the  general  offices  at  Twelfth  and  Locust  Streets 
are  now  inadequate.  To  meet  the  changed  conditions,  the 
company  has  leased  additional  space  on  the  fifth  floor  of' 
the  adjoining  Star  Building,  which  will  be  used  as  a  lunch 
room,  library  and  assembly  room.  In  addition  to  the 
orchestra,  glee  club,  bowling  team  and  baseball  team,  the 
company  is  outlining  a  welfare  association,  one  feature  of 
which  will  be  a  mutual-benefit  loan  fund. 

Beginning  Jan.  i,  the  Union  Electric  Section  of  the 
N.  E.  L.  A.  will  issue  a  monthly  publication,  to  be  known 
as  the  Union  Electric  Bulletin.  Through  the  influence  of 
this  paper  it  is  hoped  to  bring  non-member  employees  into 
the  fold,  to  the  end  that  all  of  the  company’s  forces  may 
be  welded  together  in  a  band  of  social  and  business  fellow¬ 
ship  and  work  as  a  unit  for  the  common  good. 


THE  ELECTRIC  HEATER  IN  COLOR  PRINTING. 


According  to  information  received  from  the  heating 
bureau  of  the  New  York  Edison  Company,  as  a  result  of  an 
experiment  tried  by  the  Van  Dyck  Gravure  Company,  an 
entirely  new  field  has  been  opened  up  for  the  electric  heater. 
The  company  in  question  does  some  very  delicate  color 
printing,  and  in  the  past  a  great  deal  of  trouble  has  been 
experienced  in  cold  weather  from  chilled  ink  and  chilled 
prints.  Various  heating  methods  were  tried,  but  an  electric 
heater  was  the  only  apparatus  that  would  bring  about  the 


desired  results.  A  special  2000-watt  regulator  heater  was 
made  up  and  placed  directly  under  the  ink  receptacle  of  the 
press,  thus  heating  the  ink  and  also  radiating  enough  heat 
to  keep  the  prints  from  becoming  chilled. 


CENTRAL-STATION  STATISTICS  AND  ACCOUNTING. 

Addressing  the  Associated  Engineering  Societies  of  St 
Louis  on  Dec.  ii,  Mr.  Hermann  Spoehrer,  secretary  and 
treasurer  of  the  Union  Electric  Light  &  Power  Company 
of  St.  Louis,  read  a  paper  on  “Central-Station  Statistics 
and  Accounting.”  Mr.  Spoehrer  gave  an  interesting  dia¬ 
gram  to  show  that  during  the  last  decade,  even  before  the 
advent  of  regulation,  the  price  of  electricity  in  St.  Louis 
has  decreased  steadily  while  that  of  nearly  all  other  com¬ 
modities  has  increased.  Many  factors  have  entered  into 
the  decrease  in  the  cost  of  producing  electrical  energy,  but 
no  doubt  a  considerable  portion  of  the  reduction  may  be 
attributed  to  the  careful  scrutiny  of  monthly  detailed  state¬ 
ments  of  cost.  The  speaker  then  went  on  to  describe,  with 
the  aid  of  lantern  slides,  the  classification  of  accounts  em¬ 
ployed.  To  secure  the  information  which  is  now  compiled 
would  have  meant  an  almost  prohibitive  expense  only  a 
few  years  ago,  but  by'  the  use  of  the  Hollerith  tabulating 
system  data  of  this  sort  can  now  be  secured  at  comparative 
small  cost  and  compiled  with  great  accuracy.  Mr.  Spoehrer 
described  the  machines  and  perforated  cards  used  in  this 
system,  going  into  considerable  detail. 


RECORDS,  FORMS  AND  FILES  FOR  SOLICITORS. 

By  J.  E.  North. 

In  the  majority  of  cases  central-station  solicitors  do  not 
keep  proper  records  of  the  investigations  which  they  make. 
Especially  is  this  true  among  the  smaller  companies  where 
the  solicitors  are  few  in  number.  Realizing  the  advantage 
of  such  records  and  files,  the  writer  has  for  some  time  used 
the  accompanying  forms  in  connection  with  his  work  for 
the  Springfield  (Ohio)  Light,  Heat  &  Power  Company: 


FORM  No.  1. 

Date . 

Name  of  Company . 

Man  to  See . 

Nature  of  Business . 

Hp  of  Boilers . Hp  of  Engines . Gas . Steam 

Hp  of  Motors  Operated  by  Central  Station . 

Cost  of  Coal  per  Month . Cost  of  Gas  per  Month . 

Total  Cost ‘of  Power  per  Month . 

Hours  Factory  Works  per  Month . No.  Employees . 

Maximum  Hp  Demand . Average  Hp  Demand . 

Per  Cent  Fuel  Made  in  Plant . 


Form  No.  i  is  used  after  the  first  call  has  been  made  on 
the  manufacturer.  The  information  given  out  by  the  super¬ 
intendent  or  general  manager  is  also  copied  on  this  form, 
but  it  is  not  unusual  to  find  that  the  man  in  charge  of  the 
factory  has  mistaken  ideas  about  the  amount  of  energy 
needed.  His  estimate  of  the  average  demand  is  often  from 
50  to  100  per  cent  higher  than  is  later  proved  to  be  the  case. 
By  checking  the  hp-hours  per  month  against  the  coal  or 
gas  consumed,  the  solicitor  can  usually  convince  the  manu¬ 
facturer  of  his  mistake.  Naturally,  the  prospective  cus¬ 
tomer  is  next  interested  to  know  what  is  actually  going  on 
in  his  industrial  department.  The  solicitor  then  arranges 
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for  a  test,  and  while  this  test  is  being  made,  additional 
information  is  secured  for  filling  out  Form  No.  2. 

As  soon  as  the  test  has  been  made  on  the  plant  Form 
No.  I  is  corrected,  and  after  the  information  to  fill  out 
forms  No.  i  and  No.  2  has  been  secured  a  draftsman  starts 
at  the  engine  and  makes  a  scale  drawing  of  all  shafting, 
showing  location  and  size  of  hangers,  location  and  size  of 


FORM  No.  2. 

D»te 

Name  of  Company . 

Value  of  Present  Equipment . 

Fixed  Charges  per  Year: 

Depreciation  .... 

Obsolescence  . . . . , 

Taxes  .... 

Fire  Insurance  .... 

Boiler  Insurance  .... 

Liability  Insurance  .... 

Profit  .... 

Value  of  Space  .... 

Damaged  Stock  .... 

Building  Depreciation  .... 

Operation  Expense  per  Year; 

Coal  . . . . 

Gas  . . . . 

Labor  .... 

Oil 

Water  . . . . 

Waste  . . . . 

Packing  . . . . 

Ash  Removal  . . . . 

Boiler  Repair  . . . . 

Engine  Repair  .... 

Belt  Repair  . . . . 

Superintendence  . . . . 

Delays  _ 


pulleys,  and  location  and  kind  of  machine  driven.  A  report 
is  made  on  each  machine  so  that  after  the  drawing  is  com¬ 
pleted  the  company  is  prepared  to  make  recommendations 
on  group  and  individual  drive.  The  subject  of  wiring  and 
millwright  work,  cost  of  motors,  pulleys,  gears,  etc.,  is  next 
taken  up.  With  this  information,  Form  No.  3  can  be  filled 
out. 


FORM  No.  3. 

Date 

Name  of  Company . 

Cost  of  Motor  Installations: 

Motors  . . . . 

Wiring  .... 

Pulleys  .... 

Belts  or  Gears  .... 

Millwright  Work  .... 

Fixed  Charges  per  Year: 

Interest  .... 

Depreciation  .... 

Taxes  . . . . 

Profit  .... 

Operating  Expense  per  Year: 

Repairs  .... 

Energy  . . . . 


The  engineer  has  now  completed  his  part  of  the  work 
and  he  becomes  the  salesman.  A  combined  report  and 
proposition  is  prepared  for  the  prospective  customer.  A 
sheet  which  is  used  as  an  index  makes  it  easy  to  refer  to 
any  part  of  the  report  or  proposition.  The  report  section 
covers  the  information  secured  on  the  plant,  outlining  pres¬ 
ent  costs  carefully.  The  salesman  is  then  ready  to  present 
the  proposition,  which  is  accompanied  by  the  scale  draw¬ 
ing,  showing  present  location  of  engine,  shafts,  pulleys, 
machines,  etc.,  and  changes  which  are  recommended.  The 
proposed  arrangement  of  motors  is  also  outlined,  giving 


speed  of  motors,  location,  size  of  pulley  and  belts  necessary, 
advice  concerning  gears  and  couplings,  etc. 

Finally,  comparison  is  made  in  costs  of  operation,  giving 
reasons  why  motor  drive  should  be  used.  Meanwhile  the 
contract  is  held  ready  for  signature,  and  a  well-filled 
fountain  pen  is  on  hand  in  case  the  prospective  customer 
should  not  care  to  discuss  all  the  details.  Of  course,  all 
prospective  customers  do  not  use  the  fountain  pen  imme¬ 
diately,  but  it  may  be  confidently  expected  that  they  will 
later,  and  the  information  is  kept  on  hand  at  all  times. 

It  is  not  unusual  to  have  the  manufacturer  telephone  ta 
inquire  about  the  size  of  a  pulley  or  the  speed  of  a  certain 
shaft  in  his  factory.  The  central-station  office  also  keeps 
in  touch  with  the  motor  salesmen  in  the  territory,  filing 
copies  of  their  reports  on  various  factories,  when  available. 
Newspaper  clippings  concerning  fires,  explosions,  accidents, 
etc.,  are  also  filed.  When  a  photograph  might  be  of  possible 
value,  arangements  are  made  to  secure  one. 


DUTIES  PERFORMED  BY  THE  SMALL  MOTOR. 


By  George  J.  Kirchgasser. 

The  great  increase  in  the  number  of  individually  driven 
machines  in  all  lines  of  manufacture  has  opened  up  a  wide 
field  for  motors  of  from  hp  to  10  hp  or  15  hp.  The 
directly  driven  devices,  such  as  vacuum  cleaners,  etc.,  which 
have  been  developed  have  increased  the  need  for  motors  of 
such  sizes  as  were  in  the  past  considered  unimportant  by 
designing  engineers,  many  of  whom  were  apt  to  prefer 
work  on  apparatus  of  horse-power  rating  in  the  hundreds 
or  thousands. 

It  is  surprising  to  find  that  many  of  the  small  motors 
in  use  are  not  of  the  most  widely  advertised  makes,  but 
are  made  by  manufacturers  less  universally  known  but  who 
have  limited  their  output  to  motors  of  small  sizes  and  who 
have  good  motors  to  offer  because  of  their  specialization. 
That  the  building  of  small  motors  and  the  expending  of 
special  efforts  in  this  field  are  profitable  is  also  evidenced 
by  the  work  done  by  the  manufacturers  of  large  electrical 
apparatus  during  the  past  few  years.  The  small  motor  of 
to-day  is  more  efficient  than  that  of  five  years  ago,  and  the 


Fig.  1 — Automatic  Skip- Holst  Controller. 

manufacturers  have  studied  the  application  and  developed 
motors  to  meet  the  various  requirements.  Central  stations, 
as  well  as  motor  manufacturers,  now  employ  men  to  study 
motor  applications  in  the  different  industries,  and  most  of 
these  industries  require  motors  of  small  size.  The  printing 
establishment,  the  woodworking  plant,  the  machine  shop, 
the  bakery,  the  laundry,  etc.,  have  each  some  individual 
features. 


circuit.  Fig.  4  shows  a  motor  of  the  same  capacity  on 
an  automatic  reversing  panel  for  controlling  washing  ma¬ 
chines  in  a  large  laundry.  The  drums  operated  by  this 
motor  carry  segments  which  when  revolved  make  contact 
with  stationary  fingers.  The  motor  driving  the  washing 
machines  is  brought  up  to  speed  in  one  direction,  stopped 
and  accelerated  in  the  reverse  direction.  The  auxiliary 
small  motor  mounted  on  the  panel 
is  automatically  controlled.  ’  ^ 

On  each  end  of  the  frame  shown  A, 

in  Fig.  3  there  is  a  slate  panel  hav-  A  ^ 

ing  a  great  many  segments  con-  "  4m 

nected  to  resistor  grids  and  a  ill 

double-ended  contact  lever.  This  .JMPliSik 

apparatus  is  an  automatic  dimmer 
installed  in  the  Masonic  lodge  room 
at  Seattle.  The  ^^-hp  Wagner 
single-phase  motor  is  used  to  drive 
two  shafts  through  a  high  worm- 
gear  reduction  mechanism.  Each 
panel  controls  220  40-watt  tung-  ^  4i  ^ 
sten  lamps  arranged  on  a  three- 
wire  system,  hour  push-buttons  w  ^ 

placed  at  the  Master’s  desk  allow  ^ 

dimming  one  part  of  the  room  and  t  *  *  *  t  I)** 

brightening  others  or  the  dimming  „ 
or  brightening  of  all  together.  The  i 

motor  provides  the  power  for  mov-, 
ing  the  contact  arm  and  carries  out 
the  will  of  the  operator,  who  is  ...in 

located  at  a  distance  from  the  dim-  4-Wa.hing.Machine 
ming  apparatus.  Control  Panel. 

Practically  all  the  machines  used 
in  the  present-day  printing  establishments,  bindery,  electro- 
typing  and  engraving  plants  are  driven  by  small  motors. 
The  matrix  roller  equipment  used  in  newspaper  plants 
(Fig.  5)  is  driven  by  a  Sprague  i-hp  motor  through  a  pinion 
and  worm  transmission. 

The  field  for  the  product  of  the  manufacturer  of  small 
motors  is  widening  rapidly  every  day.  The  number  of  uses 
to  which  an  auxiliary  can  be  put  is  increasing,  the  number 
of  new  devices  which  can  best  be  directly  driven  by  small 
electric  motors  is  increasing,  and  in  every  line  of  manu¬ 
facture  direct  drive,  or  at  least  individual  drive,  of  every 


Laundry  machinery,  for  instance,  cannot  be  designed  to 
suit  the  motors,  and  hence  the  electrical  apparatus  must  be 
made  to  fill  the  requirements  of  the  several  types  of  laundry 
machinery,  such  as  extractors,  washing  machines,  etc.  The 
most  widely  known  motor  built  may  fail  and  the  most 
obscure  may  operate  satisfactorily  upon  the  same  machine. 
It  is  not  only  a  matter  of  horse-power,  efficiency  and  speed 


Fig.  2— Remotely  Controlled  Field  Rheostat. 

but  also  one  of  right  design  and  winding  to  meet  the 
peculiarities  of  the  service.  Extractors  require  a  motor 
providing  a  good  starting  torque,  and  here  vertical  inclosed 
motors  with  compound  winding  are  used  to  a  considerable 
extent.  As  the  “small  motor”  manufacturer’s  products 
come  within  the  field  in  which  the  majority  of  these  precise 
applications  are  required,  his  advice  can  be  used  to  advan¬ 
tage  if  his  experience  covers  a  long  enough  period. 

The  small  motor  in  the  role  of  auxiliary  device  is  shown 
in  several  of  tiie  accompanying  illustrations.  In  Fig.  1 
two  5^-hp  C  rocker-Wheeler  direct-current  motors  are  used 


Fig.  3 — Motor- Driven  Alternating-Current  Theater  Dimmer.  Fig.  5 — Matrix  Roller  Operated  by  1.-hp  Motor. 

operating  the  “slow-down”  cross-head  for  an  automatic  class  of  machinery  is  being  installed  to  a  greater  extent  than 
blast-furnace  skip-hoist  controller.  In  Fig.  2  a  large  cross-  before. 

head-type  remote-controlled  dynamo-field  rheostat  is  shown.  In  one  plant  there  are  installed  about  forty  machine  units 
A  j4-hp  vertical  Watson  motor  operates  to  move  the  con-  individually  driven  by  small  motors.  None  of  these  motors 
tact  brushes  over  the  cross-head-type  commutator  by  means  is  of  a  rating  greater  than  10  hp.  There  is  only  one  case  of 
of  worm  and  gear  transmission.  This  motor  automatically  group  drive  in  this  shop,  and  this  requires  a  shaft  only  12  ft. 
keeps  the  voltage  of  the  generator  constant  during  load  long  and  is  also  driven  by  a  small  motor,  one  of  3  hp  being 
changes  by  varying  the  amount  of  resistance  in  the  field  sufficient. 


installed,  however,  an  extended  investigation  was  made  of 
existing  methods  of  church  lighting  by  Mr.  J.  D.  Marshall, 
illuminating  engineer  of  Denver,  whose  study  resulted  in 
the  adoption  of  direct  lighting  of  the  nave  from  accessible 
ceiling  lamps  and  indirect  lighting  of  the  groined  arches  by 
lamps  above  the  column  capitals,  the  effect  being  unusual 
The  Union  Electric  Light  &  Power  Company,  of  St.  accentuation  of  the  architectural  features. 

^uis,  is  meeting  with  conspicuous  success  in  introducing 

the  placed.  The  fixture  consists  of  a  500-watt 

a  building,  for  outdoor  lighting  or  from  a  chain  attached  ^ 

to  the  ceiling  for  indoor  use.  The  fixture  is  sold  outright 

or^  install^  ^^^a^mi^ntcn.nc.  ^ilhir  ^ 


Wiring  and  Illumination 


ST.  LOUIS  WHITE- WAY”  LAMP  REPLACING 
GAS  “ARCS.” 


Fig.  1 — Interior  of  Cathedral,  Denver,  Col. 

The  accompanying  picture.  Fig.  i,  shows  the  artificial 
illumination  of  the  interior  looking  toward  the  sanctuary. 
Fig.  2  is  a  plan,  while  Fig.  3  is  an  elevation  through  the 
nave.  All  of  the  circuits,  100  in  number,  are  controlled  from 
a  marble  switchboard  in  the  right-hand  sacristy.  The  prin¬ 
cipal  illumination  is  from  one  eight-lamp  and  ten  four-lamp 
ceiling  clusters,  each  lamp  being  a  250-watt  tungsten  in  a 
helmet  reflector.  These  units  are  supported  in  metal  bands 
inside  the  plaster  rings  and  are  removable  into  the  roof 
space,  having  armored  cable  connections  from  conduit  out¬ 
let  boxes.  In  the  aisles  ceiling  domes  made  up  of  single 
40-watt  lamps  furnish  auxiliary  illumination,  the  same  ar¬ 
rangement  being  followed  in  the  chapels. 

Decorative  effects  of  unusual  beauty  are  obtained  from 
lamp  clusters  above  the  capitals  of  the  columns  supporting 
the  arches.  Of  these  there  are  four  six-lamp  groups,  twelve 
four-lamp  groups  and  four  two-lamp  groups  at  the  tops  of 
the  40-ft.  columns,  illuminating  the  main  arches,  besides 


ORNAMENTAL  LIGHTING  IN  CHATTANOOGA,  TENN, 


Merchants  of  Chattanooga,  Tenn.,  have  co-operated  to 
install  ornamental  lighting  standards  in  the  retail  business 
district,  paying  a  charge  of  $2  per  front  foot  per  annum 
to  defray  the  cost.  The  work  of  erecting  thirteen  orna¬ 
mental  bronze  standards,  each  containing  one  6-in.  by  i6-in. 
and  four  6-in.  by  14-in.  Alba  balls,  along  Market  Street 
between  Fourth  and  Fifth  Streets  has  been  completed. 
The  standards  were  made  by  the  Casey-Hedges  Company 
and  were  erected  and  connected  by  the  Terrell-Hedges 
Company,  both  of  Chattanooga. 

Arrangements  have  also  been  made  with  the  Chattanooga 
Railway  &  Light  Company  whereby  energy  is  to  be  supplied 
free  of  charge  for  a  luminous-arc  lighting  system  of  orna¬ 
mental  design  along  both  sides  of  Market  Street  from  Sixth 
Street  to  the  Terminal  Depot.  This  service  will  be  ex¬ 
tended  as  the  merchants  complete  the  installation  of  the 
necessary  equipment.  The  present  agreement  is  to  continue 
in  force  three  years,  after  which  the  municipal  authorities 
will  doubtless  maintain  the  system. 

An  example  of  the  “trade-creating”  value  of  ornamental 
lighting  is  afforded  by  the  newly  installed  ornamental  sys¬ 
tem  along  two  and  one-half  blocks  of  Market  Street,  Chat¬ 
tanooga,  from  the  downtown  district  to  the  Bijou  Theater. 
Trade  has  been  made  to  follow  the  light  for  this  distance 
up  a  steep  hill  and  to  the  crest,  where  the  theater  stands. 
The  merchants  in  the  zone  affected  by  the  improvement 
express  themselves  as  delighted  with  the  “pulling  power” 
of  the  ornamental  standards  judged  from  their  standpoint. 
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Fig.  2 — Elevation  Section  Through  Cathedral. 

LIGHTING  OF  A  DENVER  CATHEDRAL. 

-  some  ninety-six  lamps  at  the  tops  of  the  20-ft.  columns, 

.\n  interesting  combination  of  direct  ceiling  illumination  illuminating  the  aisle  and  chapel  arches.  The  half  columns 
and  indirect  decorative  lighting  is  the  electrical  installation  of  the  sanctuary  have  their  capitals  marked  by  two-lamp 
in  the  Cathedral  of  the  Immaculate  Conception  at  Denver,  clusters.  The  main  column  lamps  and  those  of  the  sanctuary 
Col.,  recently  dedicated  by  Cardinal  Farley.  This  structure  are  60-watt  units,  while  those  in  the  aisles  and  chapels  are 
was  built  of  Colorado  marble  at  a  cost,  exclusive  of  the  40-watt  units.  All  are,  however,  out  of  view  of  the  con- 
lixtures,  approaching  $500,000.  Before  the  illumination  was  gregation,  being  sunk  in  the  hollows  of  the  capital  lops. 
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The  arches  are  of  light,  cream-tinted  plaster,  with  ribs  of 
white  plaster. 

Illumination  is  afforded  the  altar  by  tungsten  lamps  above 
each  figure,  and  the  stations  receive  effective  emphasis  from 
twin  bunghole  lamps  concealed  in  the  recesses  of  the  lower 
sides  of  the  plaster  frame.  The  tower  lighting  is  effected 
from  the  capitals  of  the  supporting  columns. 


£t4ctrieal  Woriu 


Fig.  3 — Plan  of  Lighting  In  Denver  Cathedral. 

The  cost  of  the  electrical  equipment  for  the  cathedral 
approximated  $5,000.  The  switchboard  and  auxiliary  panel- 
boards  were  built  by  the  Carstarphen  Electric  Company, 
which  installed  the  lighting  equipment. 


RECENT  TELEPHONE  PATENTS. 

In  the  earlier  days  of  telephone  operation  no  one  knew 
what  circuit  practices  would  prove  best  suited  for  com¬ 
mercial  use,  and  this  condition  led  to  the  production  of  a 
great  number  of  circuits,  each  of  which  exhibited  a  possible 
scheme  for  accomplishing  some  necessary  function.  In  a 
patent  just  issued  to  .Mr.  C.  L.  Goodwin,  the  application  for 
which  has  been  pending  ten  years,  there  is  described  a 
switchboard  circuit  system  using  three-wire  multiple  and 
two-wire  cords.  Line  and  cut-off  relays  are  provided,  the 
latter  being  w'ired  to  a  jack  spring  which  is  so  placed  that 
the  tip  of  the  plug  connects  it  to  the  tip  side  of  the  line 
where  the  operating  battery  is  available.  This  patent  is 
assigned  to  the  Strornberg-Carlson  Telephone  Manufac¬ 
turing  Company. 

A  patent  granted  to  Mr.  H.  P.  Claussen,  which  was  ap¬ 
plied  for  eleven  years  ago,  describes  a  system  using  two 
batteries  in  series.  Both  jacks  and  cords  are  three-wire, 
the  low  resistance  supervisory  relay  being  wired  between 
the  tip  and  ring  of  the  plug,  while  the  high-resistance  line 
relay  is  wired  between  tip  and  ring  springs  of  the  jack. 
Thus  when  a  plug  is  in  the  jack  the  supervisory  relay  shunts 
out  the  line  relay.  Only  one  limb  of  the  line  is  energized 
through  the  cord  strand,  the  second  limb  being  permanently 
connected  through  an  induction  coil  to  the  grounded  side 
of  the  battery. 

Another  patent  granted  to  the  same  inventor  describes  a 
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single-battery  system  with  two-wire  cords  and  three-wire 
multiple.  Here  again  the  line  relay  is  connected  between 
two  jack  springs,  but  in  this  case  the  plug  tip  puts  a  short- 
circuit  around  it  by  contacting  with  both  springs  simulta¬ 
neously.  Again,  only  one  side  of*  the  line  is  energized 
through  the  cord,  the  other  side  being  permanently  con¬ 
nected.  Both  these  patents  are  assigned  to  the  Strornberg- 
Carlson  Company. 

RECEIVER  ATTACHMENT. 

Mr.  J.  E.  Ross,  of  Springfield,  Mo.,  has  brought  out 
an  attachment  for  receivers  consisting  of  an  ear-cap  nipple 
so  designed  that  it  may  be  readily  clamped  upon  a  standard 
receiver,  where  it  registers  with  the  sound  aperture.  This 
nipple  is  made  of  flexible  material,  it  being  the  idea  that 
the  nipple  shall  engage  the  orifice  of  the  user’s  ear. 


Letters  to  the  Editors 

WIRELESS  COMMUNICATION  FROM  SAYVILLE,  N.  Y. 

To  the  Editors  of  the  Electrical  World: 

Sirs: — We  are  pleased  to  hear  of  the  ranges  obtained 
with  Telefunken  apparatus  from  the  Sayville  (L.  I.)  station 
as  noted  in  your  article  on  page  1297  of  the  Electrical  World 
for  Dec.  21,  but  wish  to  say  that  the  Sayville  station  does 
not  belong  to  this  company  but  is  owned  and  operated  by 
a  separate  and  distinct  organization  called  the  Atlantic 
Communication  Company. 

Richard  Pfund, 

General  Manager  Telefunken  Wireless  Telegraph  Com¬ 
pany  of  the  United  States. 

Xexv  York,  N.  Y. 

[Although  the  Sayville  station  is  under  the  management 
of  the  Atlantic  Communication  Company,  this  company 
employs  the  Telefunken  system  of  wireless  telegraphy. 
From  Dr.  K.  G.  Frank,  secretary  and  treasurer  of  the  com¬ 
pany,  we  learn  that  the  map  with  the  above  article  indicates 
merely  some  records  of  the  range  of  the  station  as  equipped 
at  present  and  in  communication  with  small  stations  on 
board  ships  and  does  not  show  the  maximum  limit  of  com¬ 
munication.  As  a  result  of  experiments  now  being  carried 
on  it  is  expected  that  the  range  will  greatly  exceed  the 
distances  shown  on  that  map. — Eds.] 


PROPER  BASIS  FOR  ENERGY  CHARGES. 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  issue  of  Nov.  30,  1912,  under  "New  York 
Edison  Company’s  Answer  to  Rate  Discrimination  Charge,’’ 
you  state  “.  .  .  the  company  submitted  a  very  lengthy 

reply,  which  was  an  admirable  justification  of  central- 
.station  rates  as  a  whole.’’  Further,  you  summarize  the 
defense  of  the  practice,  as  follows:  “.  .  .  the  whole¬ 

sale  consumer  is  entitled  to  consideration  in  the  making 
of  a  rate  to  fit  his  conditions  of  service,  and  to  credit  for 
the  reduced  cost  of  serving  him,  by  reason  of  the  propor¬ 
tionately  less  cost  to  him  than  to  the  small  customer  for 
plant  equipment,  general  expenses  such  as  management  and 
clerical  expenses,  better  credit,  less  accounting,  less  meter¬ 
reading  expenses,  etc.,  smaller  distribution  expenses  neces¬ 
sary  in  serving  him  and  better  inherent  load-factor  and 
larger  output  required,  on  which  the  cost  of  giving  electric 
service  so  largely  depends.’’ 

Referring  to  the  first  item  in  the  above  statement — that 
the  wholesale  consumer  costs  less  for  plant  equipment — is 
this  true?  Most  of  the  wholesale  consumers  in  New  York 
City  are  made  up  of  aggregations  of  retail  consumers. 
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For  example,  in  all  the  large  and  even  in  moderate-size 
apartment  houses  and  loft  buildings  the  individual  tenants 
are  practically  obliged  to  buy  from  the  landlord,  who  makes 
a  contract  for  all  the  electricity  used  in  the  building  under 
the  ‘’wholesale”  schedule.  However,  each  tenant  has  an 
individual  meter  and  has  precisely  the  same  conditions 
of  service  as  would  exist  if  he  had  made  a  contract  directly 
with  the  New  York  Edison  Company.  The  only  difference 
is  that  the  New  York  Edison  Company  sends  one  bill  to 
the  landlord  instead  of  bills  to  individual  tenants,  but  the 
New  York  Edison  Company  reads  the  separate  meters  and 
delivers  the  readings  to  the  landlord.  In  what  way  is  the 
plant  investment  less  in  this  case? 

Or  take  the  case  of  a  wholesale  consumer,  such  as  a  large 
department  store.  Such  stores  get  the  lowest  rate  solely 
because  of  their  large  annual  quantitative  use  of  electrical 
energy.  The  plant  investment  required  for  such  stores  is 
far  greater  than  for  small  consumers  and  is  even  greater 
than  the  plant  investment  required  for  apartment-house  use. 
This  follows  from  the  fact  that  the  peak  load  is  used  the 
smallest  length  of  time,  and  the  cost  per  kilowatt-hour  is 
greatest.  Notwithstanding  this,  the  rate  for  electrical 
energy  to  the  large  department  store  is  less  than  one- 
quarter  of  the  rate  for  energy  to  the  small  consumer.  The 
consumers  that  cost  the  least  to  supply,  because  of  their 
long-hour  use,  such  as  the  United  Cigar  Stores  or  Childs’ 
restaurants  or  small  jewelry  stores,  pay  the  maximum 
I)rice — four  times  the  price  charged  their  competitors  who 
happen  to  have  their  business  in  the  department  store. 

The  next  item  cited  is  general  expenses,  such  as  manage¬ 
ment,  clerical  expenses,  better  credit,  less  accounting,  less 
meter-reading  expenses,  etc.  There  can,  of  course,  be  no 
difference  in  any  of  these  expenses  where  the  wholesale 
consumer  is  merely  an  aggregation  of  retail  consumers. 
And  in  the  other  cases  the  difference  is  no  greater  than 
the  difference  in  freight  transportation  where  the  man  who 
ships  one  carload  is  charged  exactly  the  same  as  the  man 
who  ships  a  thousand.  Nor  is  there  any  difference  between 
such  cases  and  the  case  of  the  man  who  buys  a  thousand 
cubic  feet  of  gas  and  the  man  who  buys  a  million  cubic 
feet  of  gas  a  year.  It  has  generally  been  held  that  the 
average  cost  of  such  expenses  must  be  assessed  equally  on 
all  users  of  light,  as  any  other  basis  would  lead  to  rates 
varying  with  every  foot  of  distance  that  the  consumer  was 
away  from  the  central  station,  because  the  nearer  cus¬ 
tomers  would  certainly  cost  less  to  supplv. 

In  regard  to  the  item  “better  credit,"  this  contention 
docs  not  seem  to  be  borne  out  the  facts,  because  the 
small  consumer  is  obliged  to  deposit  the  full  amount  of 
his  monthly  bill  in  advance,  and  if  he  does  not  pay  his 

bill  immediately  when  due  each  month  his  supply  may 

be  cut  off.  In  the  case  of  a  strictly  wholesale  consumer 
(one  of  the  minority  of  wholesale  consumers  not  made  up 
of  an  aggregate  of  small  consumers),  it  is  true  that  there 
is  less  accounting  and  less  meter-reading  expense;  but 
this  amounts  to  perhaps  5  per  cent  of  the  total  cost  of 

the  service  and  certainly  would  not  appear  to  justify  a 

difference  of  400  per  cent  in  selling  price. 

The  next  item  is  smaller  distribution  expenses  necessary 
in  serving  him  and  better  inherent  load-factor.  By  Mr. 
IT.  G.  Stott,  in  a  paper  before  the  American  Institute  of 
Electrical  Engineers,  and  by  a  number  of  other  investi¬ 
gators.  it  has  been  .shown  that  while  the  maximum  for 
any  single  residence  is  very  high  in  comparison  with  the 
average  use.  yet  the  maxima  for  a  number  of  residences 
do  not  coincide;  whereas  in  such  cases  as  department-store 
work  the  maxima  of  several  department  stores  will  very 
closely  coincide.  It  follows  from  this  that  a  central  sta¬ 
tion  has  to  install  only  20  per  cent  plant  equipment  for  a 
given  maximum  load  in  residence  service  as  compared  with 
70  to  80  per  cent  for  a  given  maxima  in  department-store 
service.  In  manufacturing  buildings,  of  course,  the  in¬ 
herent  load-factor  is  much  better  than  in  either  residence 


or  department-store  work,  but  notwithstanding  this  the 
manufacturing  building  does  not  get  a  better  rate — in  fact, 
it  gets  a  rate  not  nearly  so  good  as  the  large  department 
store  because  the  manufacturing  building  is  seldom  of  the 
size  of  the  large  department  store,  and  in  many  cases  the 
tenants  of  the  manufacturing  building  are  paying  the 
full  retail  rate,  or  over  four  times  the  rate  paid  by  the 
large  department  store,  in  spite  of  their  better  load-factor. 

It  would  seem  to  me  to  be  self-evident,  after  considera¬ 
tion  of  these  conditions,  that  there  can  be  no  justification 
for  a  differential  in  rate  based  on  the  monthly  or  yearly 
quantity  of  electrical  energy  used — or,  rather,  on  the  amount 
of  the  bill.  Such  a  differential  is  clearly  against  all  the 
modern  tendency  of  rate  legislation  and  is  exactly  con¬ 
trary  to  the  policy  adopted  in  municipal  affairs.  The  mod¬ 
ern  tendency  is  to  assess  the  taxation  on  those  who  are 
most  able  to  bear  it;  and,  of  course,  charge  for  electricity 

is  in  reality  a  tax ’just  as  much  as  charge  for  water  or 

street  cleaning,  only  for  purposes  of  economy  the  city  turns 
the  work  of  supplying  electricity  over  to  a  private  corpo¬ 
ration  while  retaining  supervision  of  its  operation. 

The  statement  is  made  in  the  company's  answer  that  “As 
a  result  of  the  rate  reduction  placed  in  effect  by  the 

company  on  July  1,  1911.  there  was  a  total  decrease  in 

revenue  ...  of  approximately  $1,250,000,  of  which 
$850,000  .  .  .  was  to  the  benefit  of  the  small  light¬ 

ing  consumer.”  There  mu.st  be  an  error  in  this  statement, 
because  the  rate  reduction  applied  only  to  consumers  using 
over  $25  worth  of  energy  a  month,  and  the  result  was 
simply  to  allow  landlords  of  smaller  apartment  houses  and 
smaller  loft  buildings  to  combine  profitably  the  accounts 
of  their  tenants  where  it  had  not  been  profitable  to  do 
so  before.  Hence  the  tenants  very  seldom  got  any  of 
the  benefits  of  such  combination,  or,  if  they  did  get  the 
benefits,  it  was  only  to  a  very  limited  extent,  the  landlord 
getting  the  benefits  almost  wholly.  Naturally,  this  did  not 
increase  the  use  of  electrical  energy. 

Another  statement  is  made  that  if  the  company  did  not 
have  the  large  wholesale  customers,  which  it  is  only  able 
to  secure  at  the  lower  rates  of  its  schedule,  its  output  would 
be  enormously  reduced  and  it  would  then  be  necessary  to 
charge  the  smaller  classes  of  consumers  a  higher  rate  than 
at  present.  This  is  the  usual  argument  advanced  in  de¬ 
fense  of  the  practice  of  obtaining  wholesale  consumers 
at  no  matter  what  price,  and  it  is  precisely  the  same  argu¬ 
ment  that  was  used  to  defend  the  rate  rebate  practices  in 
the  matter  of  the  railroads.  It  is  economically  unsound  and 
has  no  basis  of  fact.  Unless  a  sale  of  electrical  energy 
carries  with  it  its  proper  proportion  of  the  fixed  charges 
— general  expense,  taxes  and  all  the  other  items  making  up 
the  total  cost — it  cannot  result  in  a  reduction  of  rate  to 
the  small  consumer.  This  is  clearly  shown  in  the  case 
of  the  New  York  Edison  Company  itself.  Notwithstanding 
its  enormous  growth,  the  cost  of  production  has  increased." 

In  conclusion,  it  is  my  opinion  that  either  one  or  two 
rates  for  electricity  will  be  adopted  in  the  near  future. 
That  is.  either  a  single  rate — such  as  the  rate  for  gas — 
which  shall  apply  to  all  electricity  used,  or  a  double  rate — 
that  is,  a  low  rate  for  all  electrical  energy  used  off  the 
peak  and  a  higher  rate  for  energy  used  during  the  peak. 
•Any  other  system  of  charging,  based  on  the  amount  of  the 
bill  or  on  the  “average  use  of  the  maximum  demand”  or 
on  the  “maximum  demand”  itself,  is  not  justified,  nor 
does  it  accord  with  the  method  adopted  for  charging  in  any 
other  public-utility  supply. 

A  double  rate  would  more  nearly  approximate  a  correct 
basis  of  charge,  provided  the  higher  rate  was  made  equal 
to  the  rate  for  off-peak  load  plus  the  fixed  charges  on  the 
total  investment  required  for  supplying  the  peak.  In  other 
words,  the  peak-load  period  would  bear  the  total  invest¬ 
ment  cost  required  for  its  supply,  in  addition  to  its  pro¬ 
portion  of  other  costs. 

New  York,  N.  Y. 


P.  R.  Moses. 
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Generators,  Motors  and  Transformers.  i>amc  magnitude  as  the  machine  would  take  if  driven  as  a 


Self-Excitation  and  Braking,  with  Recovery  of  Energy  of 
Alternating-Current  Motors  with  Series  Characteristics. — 
A.  ScHERBius. — The  author  starts  his  discussion  with  the 
direct-current  series  motor  and  shows  that  it  is  possible  to 
determine  from  the  magnetization  curve  alone  an  upper 
limit  of  the  efficiency  for  which  braking  of  the  machine  is 


Fig.  1 — Diagram  Showing  Correct  Phase  Relation. 

possible  with  the  recovery  of  electrical  energy.  The  single¬ 
phase  commutator  motors  with  series  characteristics  behave 
qualitatively  like  the  direct-current  series  machine,  but  the 
various  types  differ  greatly  from  each  other  and  from  the 
direct-current  machines.  'I'he  pure  series  conduction  motor 
is  in  this  respect  most  unfavorably  situated,  while  the  poly¬ 
phase  series  motor  is  better  and  the  repulsion  motor  is  most 
favorable  in  this  respect.  The  trouble  with  the  single-phase 
series  conduction  motor  is  that  those  periods  of  time  in 
which  the  machine  is  not  saturated  have  a  very  unfavorable 
effect  on  the  self-excitation  phenomena.  This  condition 
suggests  the  remedy  shown  in  Fig.  i.  E  is  the  excitation 
winding.  T  a  series  transformer.  The  flux  of  this  trans¬ 
former  is  in  time  quadrature  with  the  armature  current.  It 
is  therefore  a  maximum  when  the  armature  and  the  flux  <t> 
are  zero.  The  transformer  is  always  saturated.  The  con¬ 
nections  shown  in  Fig.  2  would  not  be  suitable  since  the 
field  of  the  transformer  is  in  time  phase  with  the  flux  0. 
Ry  means  of  experimental  tests,  it  has  been  found  that  with 
the  connections  of  Fig.  2  very  little  more  electrical  ener_gy 


Fig.  2 — Incorrect  Time-Phase  Relation. 

can  be  recuperated  in  braking  than  with  the  pure  series 
conduction  motor,  while  other  things  being  equal  and  with¬ 
out  artificial  resistance  about  50  per  cent  of  the  loading 
rating  can  be  returned  as  useful  power  to  the  network  with 
the  connections  of  Fig.  i. — Elek.  Zeit.,  Dec.  5,  1912. 

Commutator  Motors  Under  Short-Circuit. — A  note  on  ex¬ 
periments  recently  made  with  the  object  of  investigating 
the  action  of  commutator  motors  under  short-circuit  and 
when  producing  a  useful  braking  action.  The  conclusions 
arrived  at  are  as  follows:  When  single-phase  commutator 
motors  with  series  characteristics  are  used  to  provide  a 
useful  braking  action,  current  is  delivered  to  the  line  of  the 


motor  at  the  same  speed  and  pressure.  In  addition,  a  cur¬ 
rent  is  supplied  of  the  same  magnitude  and  type  as  would 
be  produced  by  the  machine  when  short-circuited  and  run¬ 
ning  at  the  same  speed,  but  the  heating  and  sparking  which 
this  current  gives  rise  to  are  such  that  the  action  becomes 
impracticable.  Only  machines  with  shunt  characteristics 
can  be  utilized  for  producing  a  useful  braking  action. — 
From  the  London  Engineer,  abstracted  in  the  London  Elec¬ 
trician,  Nov.  29,  1912. 

Armature  Reaction  in  Lap-Wound  Machines. — W. 
Lulofs. — The  circulating  currents  in  a  lap-wound  armature 
due  to  unequal  pole  strengths  are  usually  supposed  to  pro¬ 
duce  an  armature  reaction  largely  tending  to  remedy  in¬ 
equalities  in  the  magnetic  field.  The  author  shows  that 
only  in  the  case  of  the  four-pole  machine  is  this  counter¬ 
balancing  true.  This  is  in  agreement  with  the  fact  well 
known  in  practice  that  the  four-pole  lap-wound  machine  is 
far  superior  to  those  having  more  poles. — London  Elec¬ 
trician,  Nov.  29,  1912. 

Production  of  High-Frequency  Currents. — Marius  La- 
tour. — The  author  has  formerly  shown  that  for  the  produc¬ 
tion  of  polyphase  currents  of  high  frequency  the  proposal 
of  Goldschmidt  to  aggregate  in  one  single  machine  a  series 
of  machines  connected  in  cascade  has  no  advantages  with 
respect  to  efficiency  and  specific  power  over  the  older  pro¬ 
posal  for  the  use  of  the  series  of  machines.  In  the  present 
article  the  author  shows  that  the  cascade  connection  of 
several  machines  represents  no  real  complication.  He 
further  shows  that  the  generation  by  reflection  of  a  single 
alternating  current  of  high  frequency  is  less  efficient  than 
the  generation  of  the  system  of  polyphase  currents. — 
La  Lumicrc  Elec.,  Nov.  23,  1912. 

Magnetic  Leakage  in  Transformers. — J.  Murray  Wf.ed. — 
The  first  part  of  an  article  in  which  the  author  discusses  in 
an  elementary  manner  the  reactance,  eddy-current  loss  and 
mechanical  stresses  resulting  from  magnetic  leakage  in 
transformers.  As  an  introduction,  the  fundamental  for¬ 
mulas  for  magnetomotive  force,  magnetic  density  and  in¬ 
duced  voltage  are  given,  supplemented  by  a  few  statements 
outlining  the  relationship  between  the  applied  voltage,  the 
exciting  current,  the  magnetic  flux  and  the  induced  second¬ 
ary  voltage.  In  the  present  instalment  formulas  are  derived 
for  the  calculation  of  reactance  and  energy  loss  from  eddy 
currents  in  the  conductors,  the  calculation  of  any  phenomena 
dependent  upon  magnetic  leakage,  however,  being  of  neces¬ 
sity  only  approximate,  since  it  is  impossible  to  define  exactly 
the  leakage  field,  and  since  for  the  purpose  of  simplifying 
equations  it  is  best  to  disregard  many  factors  that  have 
more  or  less  bearing  on  the  result. — Gen.  Elec.  Rcx'.,  Decem¬ 
ber,  1912. 

High-Voltage  Transformers. — TI.  H.  Hodgman. — .\n 
article  giving  some  practical  notes  on  the  installation  and 
operation  of  high-voltage  transformers  with  recommenda¬ 
tions  for  inspecting  and  cleaning;  drying  and  duration  of 
the  drying  run,  methods  of  sampling,  testing,  drying  and 
straining  the  oil,  filling  of  transformers,  putting  them  in 
service  and  finally  operation. — Gen.  Elec.  Rczj.,  Decem¬ 
ber,  1912. 

Material  for  Dynamos. — A  note  on  a  recent  British  patent 
(No.  27,261,  Nov.  28,  1912)  of  the  British  Thomson- 
Houston  Company  and  the  General  Electric  Company  of 
this  countrv.  A  bearing  material  is  made  by  combining  a 
sulphide  of  molybdenum  or  tungsten  with  copper,  or  a  sul¬ 
phide  of  molybdenum  w'ith  oxide  of  cooper  and  tin  together 
with  carbon  or  graphite  suitably  treated  may  be  used.  A 
brush  material  is  made  from  copper  and  metallic  material 
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alloyable  therewith  and  containing  molybdenum  sulphide. — 
London  Elec.  Eng’ing,  Dec.  5,  1912. 

Lamps  and  Lighting. 

Lighting  with  Low-Voltagc  Metallic-Filament  Lamps. — 
Max  Ho.wald. — A  paper  read  before  the  Dortmund  Elec¬ 
trical  Society  on  a  system  in  which  14-volt  metallic-filament 
lamps  arc  used,  with  a  special  transformer  for  each  lamp  or 
for  each  group  of  lamps  which  are  lighted  or  extinguished 
at  the  same  time.  Each  transformer  is  connected  in  parallel 
to  the  line,  and  when  it  is  disconnected  the  primary  circuit 
is  broken  so  that  there  are  no  no-load  losses.  The  14-volt 
lamps  are  cheaper  by  from  40  to  70  per  cent  than  standard 
metallic-filament  lamps  of  no  volts  or  more.  Fourteen- 
volt  lamps  have  one  short,  strong  filament  from  3  cp 
upward  and  two  filaments  in  parallel  from  16  cp  upward. 
With  these  results  it  is  easy  to  produce  a  very  far-reaching 
subdivision  of  the  light  by  using  i6-cp,  lo-cp  and  3.5-cp 
lamps.  The  transformers,  which  are  called  “reductors,” 
are  stated  to  be  light  and  efficient.  Niethammer  has  tested 
such  transformers  from  10  volts  to  750  volts.  The  weight 
is  49  grams  per  watt  for  the  smallest  types  and  13.1  grams 
per  watt  or  less  for  the  largest.  The  efficiency  is  88.8  per 
cent  for  the  smallest  types  and  97.1  per  cent  for  the  largest 
tyi)es.  W  edding  tested  a  number  of  lo-cp  lamps,  each  with 
its  own  transformers,  for  420  hours.  The  average  specific 
consumption  was  1.13  watts  per  cp.  Similar  tests  of  a 
number  of  32-cp  lamps,  each  with  its  own  transformer,  gave 
a  consumption  of  1.08  watts  per  cp.  In  both  cases  the 
power  consumption  includes  the  transformer  loss.  The 
advantages  of  the  system  are  the  low  price  of  the  lamps, 
their  long  life  and  the  possibility  of  using  low  candle- 
power.  These  lamps  are  thought  to  be  especially  suitable 
for  agricultural  districts. — Elek.  Zeit.,  Nov.  28,  1912. 

Tungsten  Lamps  with  Parabolic  Reflectors. — G.  H. 
Stickney. — To  obtain  the  best  results  from  parabolic 
reflectors,  the  light  source  should  approximate  a  point  as 
nearly  as  possible,  since  from  the  principle  of  the  reflector 
only  those  rays  of  light  that  emanate  from  the  exact  focal 
point  are  reflected  in  a  beam  parallel  to  the  axis.  The  larger 
the  source  the  more  divergent  the  beam.  The  crater  of  the 
electric  arc  fulfils  this  optical  requirement  better  than  any 
other  illuminant  and  has  been  supreme  in  high-power  work. 
The  development  of  the  concentrated  tungsten-filament 
lamp,  however,  has  been  responsible  for  the  present  exten¬ 
sive  adoption  by  automobile  manufacturers  of  electric  head¬ 
lamps,  which  has  resulted,  of  course,  in  the  installation  of 
complete  electric-lighting  outfits  in  almost  all  cases.  The 
author  points  out  that  the  shorter  the  focal  length  of  a 
parabolic  reflector  for  a  given  diameter  the  greater  the 
amount  of  light  flux  in  the  beam,  and  therefore  the  desira¬ 
bility  of  as  small  a  lamp  bulb  as  is  consistent  with  good 
design ;  also,  that  it  is  important  that  the  light  source  be 
accurately  centered  at  the  focal  point  and  that  the  reflecting 
surface  be  kept  in  perfect  condition. — Gen.  Elec.  Review, 
December,  1912. 

.Addition  of  Luminosities  of  Different  Colors. — H.  E. 
Ives. — A  fundamental  requirement  of  any  method  of  meas¬ 
urement  is  that  its  renderings  shall  conform  to  two  geomet¬ 
rical  axioms.  The  first  of  these  is  that  things  equal  to  the 
same  thing  shall  be  equal  to  each  other ;  the  second,  that 
the  whole  shall  be  equal  to  the  sum  of  its  parts.  This  paper 
discusses  the  methods  of  heterochromatic  photometry  from 
the  standpoint  of  these  axioms.  It  is  shown  that  only  one 
method — the  flicker  method — strictly  conforms  to  the  re¬ 
quirements  in  question.  From  the  results  of  tests  given  the 
conclusion  is  drawn  that  under  the  conditions  of  high 
illumination  and  small  field  size  specified  the  arithmetical 
sum  of  the  parts  as  measured  agrees  with  the  measured 
value  of  the  whole,  by  the  flicker  method,  for  observers  of 
normal  color  vision.  .As  to  the  fundamental  characteristics 
of  the  flicker  method,  it  is  said  that  it  surpasses  all  other 
photometric  methods  in  sensibility  and  reproducibility  in 


the  presence  of  color  difference.  It  agrees  at  high  illumina¬ 
tions  with  the  equality-of-brightness  method,  when  the 
latter  is  freed  from  the  psychological  uncertainties  inherent 
in  its  use.  It  measures  at  high  illuminations  what  may 
fairly  be  termed  the  true  brightness.  Brightnesses  equal 
to  the  same  measure  are  equal  to  each  other  and  the  sum  of 
the  measurements  of  the  parts  is  equal  to  the  measurement 
of  the  whole.  In  the  opinion  of  the  writer  the  flicker 
photometer  should  be  adopted  as  the  standard  instrument 
for  making  heterochromatic  comparisons  in  the  standard¬ 
izing  laboratory. — Philos.  Mag.,  December,  1912. 

Spider  for  Metallic  Filaments. — A  note  on  a  recent  British 
patent  (No.  27,263,  Nov.  28,  1912)  of  G.  Liidecke  and  the 
Brimsdown  Lamp  Works.  Drawn  metallic  filaments  are 
wound  in  a  continuous  length  in  the  form  of  loops,  so  that 
the  filament  is  kept  over  its  whole  length  in  a  perfectly 
loose  condition,  without  it  being  necessary  to  corrugate  the 
filament  or  to  forego  in  any  way  the  regular  shape  of  the 
filament.  To  this  end  the  filament  is  passed  loosely  through 
hooks  of  upper  and  lower  supporting  arms,  as  wel(  as 
through  hooks  of  middle  supporting  arms,  of  which  one  is 
provided  for  each  leg  of  each  loop.  These  middle  sup¬ 
porting  arms  are  made  of  thin  soft  wires  with  one  or  more 
bends,  which  allow  the  filament  to  slacken  by  a  movement 
of  the  corresponding  supporting  hook  toward  an  imaginary 
straight  line  between  the  hooks  of  the  corresponding  upper 
and  lower  supporting  arms. — London  Elec.  Ending,  Dec.  5, 
1912. 

German  Illuminating  Society. — G.  Dettmar. — Under  the 
auspices  of  the  German  Reichsanstalt  a  German  illuminating 
society  has  been  founded.  The  first  general  meeting  will  be 
held  in  February,  1913. — Elek.  Zeit.,  Dec.  5,  1912. 

Illuminating  Engineering  Society. — Douglas  S.  Martin. 
— A  long  review  of  the  activities  of  the  Illuminating  En¬ 
gineering  Society  of  America,  with  very  complimentary 
comments  on  its  scope  and  work. — London  Electrician,  Dec. 
6,  1912. 

Generation,  Transmission  and  Distribution. 

French  Transmission  Plant. — J.  Reyval. — The  first  part 
of  an  illustrated  article  on  a  large  electric  distribution 
>ystem  in  the  north  of  France.  It  supplies  energy  to  the 
district  of  Lille,  Roubaix,  and  Tourcoing,  which  has  600,000 
inhabitants.  In  the  past  it  had  no  electric  distribution 
system.  It  is  now  to  be  supplied  with  energy  from  the 
Wasquehal  power  plant,  which  contains  at  present  six  turbo¬ 
generators,  two  of  1750-kw,  two  of  3500-kw  and  four  of 
6500-kw  rating.  Two  more  turbo-generators  of  6500-kw 
rating  are  in  course  of  construction  and  another  turbo¬ 
generator  of  10,000  kw  will  be  installed  later,  so  that  the 
total  rating  will  be  about  45,000  kw,  of  which  15,000  kw  will 
be  used  as  reserve. — La  Lumiere  Elec.,  Nov.  23  and  30,  1912. 

Voltage  Regulation  of  Polyphase  Feeders. — M.  Unger. — 
Satisfactory  voltage  regulation  of  polyphase  feeders  by 
means  of  feeder  regulators  automatically  controlled  by  con¬ 
tact-making  voltmeters  requires  that  the  phase  displacement 
between  the  currents  in  the  windings  of  the  contact-making 
voltmeter  shall  be  the  same  as  the  displacement  between  the 
voltage  and  the  current  of  the  feeder  under  regulation,  and, 
furthermore,  that  the  actual  value  of  the  compensating  cur¬ 
rent  m  the  voltmeter  winding  shall  be  proportional  to  the 
current  producing  the  line  drop,  if  this  is  to  be  corrected  for 
addition  to  the  variations  in  the  supply.  The  article  con¬ 
stitutes  primarily  a  discussion  of  a  number  of  methods  of 
connecting  automatically  controlled  single-phase  and  poly¬ 
phase  regulators  to  polyphase  feeders,  the  simpler  of  which 
answer  all  ordinary  requirements  for  balanced  load  and 
unity  power-factor,  while  the  more  elaborate  are  intended 
to  bring  about  a  fulfilment  of  the  conditions  outlined  above 
in  those  cases  where  the  load  is  unbalanced  and  the  power- 
factor  low. — Gen.  Elec.  Rev.,  December,  1912. 

Fuel  Investigation. — E.  Bornstein. — An  article  on  the 
newly  founded  Kaiser  Wilhelm  Institute  for  fuel  investiga- 
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tion  in  Muelheim  on  the  Ruhr,  Germany.  The  investiga¬ 
tions  to  be  taken  up  by  this  institution  will  cover  all 
phenomena  of  direct  combustion,  of  production  of  producer 
gas,  of  by-product  coking,  etc. — Elek.  Zeit.,  Dec.  5,  1912. 

Peat. — J.  Teichmuller. — The  first  part  of  a  paper  read 
before  the  German  Association  of  Electrical  Engineers  on 
the  relation  between  the  peat  industry  and  electrical  engi¬ 
neering,  with  special  reference  to  the  power  plant  in  the 
Wies  peat  deposit  district  in  Ostfriesland,  Germany.  After 
some  notes  on  the  geology  of  peat  the  author  gives  a  review 
of  the  development  of  the  peat  industry  in  Holland  and  Ger¬ 
many.  The  paper  is  to  be  continued. — Elek.  Zeit.,  Dec. 
12,  1912. 

Traction. 

Electric  Traction  in  Italy. — G.  Calzolari. — The  conclu¬ 
sion  of  his  article  on  the  first  step  in  the  projected  electri¬ 
fication  of  the  State  railways  of  Italy.  The  mountain  line 
running  to  the  north  from  Genoa  through  the  Giovi  tunnel 
was  particularly  suitable  for  electric  traction  and  especially 
for  the  three-phase  system.  The  installation  is  described  in 
detail.  The  present  instalment  deals  with  the  feeder  line, 
substations,  trolley  wire  construction  and  electric  locomo¬ 
tives  and  gives  a  comparison  between  electric  and  steam 
traction. — Elek.  Zeit.,  Dec.  5,  1912. 

Electric  Traction  in  Berlin. — The  first  part  of  a  second 
official  memorandum  issued  by  the  German  Railway  Depart¬ 
ment  on  electric  traction  on  the  Berlin  city,  loop  and  sub¬ 
urban  railways.  After  extended  experiments  the  railway 
department  has  given  permission  to  place  electric  locomo¬ 
tives  at  the  rear  of  a  train  so  as  to  push  instead  of  pulling 
it.  Electric  traction  will  permit  the  succession  of  trains  on 
the  city  railway  at  90  seconds  intervals.  With  steam  trac¬ 
tion  this  is  impossible.  The  article  is  to  be  continued. — 
Hick.  Zeit.,  Dec.  5,  1912. 

Block  System. — A  discussion  of  the  block  system  to  be 
used  in  the  electric  operation  of  the  Berlin  City  and  Ring 
Railroad.  It  is  shown  that  automatic  block  systems  do  not 
represent  by  any  means  a  superior  form  of  protection  as 
compared  with  perfect  hand-operated  block  systems.  Auto¬ 
matic  block  systems  have  been  evolved  only  on  account  of 
the  lack  of  good  attendants  for  the  signals,  but  they  do  not 
offer  the  same  safety  as  perfect  hand-operated  systems. 
The  train  density  depends  in  the  main  not  on  the  choice  of 
the  block  systems  but  on  the  general  management  and  the 
electric  condition  of  the  train.  The  devices  by  which  trains 
are  automatically  stopped  when  they  pass  a  stop  signal  can 
be  used  in  any  signal  system. — Elek.  Zeit.,  Nov.  21,  1912. 

Railophone. — H.  von  Kramer. — .An  illustrated  description 
of  his  railophone  .system,  which  permits  communication  by 
telephone  between  trains  en  route  and  stations.  The  railo¬ 
phone  depends  on  electromagnetic  induction,  and.  as  has 
already  been  described  in  tbe  Di^^cst  from  trials  made  in 
England,  wire  coils  connected  to  a  telephone  are  provided 
on  the  train,  while  induction  is  produced  from  a  cable 
circuit  in  the  track. — Elek.  Zeit.,  Nov.  21,  1912. 

Installations,  Systems  and  Appliances. 

Electrical  Industry  in  Spain. — von  Scheven. — Exact 
statistical  data  on  the  development  of  the  electrical  industry 
in  Spain  are  scarce.  At  present  2480  electric  plants  exist  in 
Spain  with  about  420,000-hp  rating.  Of  these  1360  are 
electric  central  stations  and  1120  isolated  private  plants  and 
factories.  In  the  district  of  Catalonia  large  developments 
are  expected  in  the  next  few  years.  While  in  the  past  the 
large  electric  stations  of  Catalonia  were  all  steam  stations, 
three  large  corporations  have  recently  been  formed  for  the 
development  of  water-pow’er  in  the  Pyrenees.  From  400.000 
hp  to  500,000  hp  are  to  be  developed,  but  for  the  present 
only  100,000  hp  will  be  taken.  The  first  of  these  corpora¬ 
tions  is  the  Canadian  group  headed  by  Dr.  Pearson  (200.000 
hp).  The  second  is  a  corporation  founded  by  the  Paris 
General  Electrical  Company  and  the  Swiss  Company  for 
Electrical  Industry,  which  is  part  of  the  Siemens-Schuckert 


group  of  interests.  The  third  company  has  been  founded  by 
the  electrical  company  of  central  Catalonia  (120,000  hp  to 
220,000  hp). — Elek.  Zeit.,  Dec.  5,  1912. 

Operation  of  Synchronous  Machines  in  Parallel. — Lee 
Hagood. — The  conclusion  of  his  serial  on  the  operation  of 
synchronous  machines  in  parallel.  In  the  present  instal¬ 
ment  he  gives  in  detail  the  system  used  by  the  Utica  Gas  & 
Electric  Company,  which  is  an  example  of  a  system 
operating  under  the  condition  of  automatic  voltage  control 
by  means  of  synchronous  machines  located  at  the  principal 
centers  of  distribution.  The  unique  feature  of  this  voltage 
control  is  that  the  automatic  voltage  regulators  are  applied 
only  to  synchronous  condensers. — Gen.  Elec.  Rev.,  Decem¬ 
ber,  1912, 

Time  Szvitch. — A  note  on  a  recent  British  patent  (No. 
21,141,  Nov.  28,  1912)  of  H.  S.  Hatfield.  A  liquid  contained 
in  a  hermetically  sealed  vessel  is  heated  by  a  constant  cur¬ 
rent  so  that  some  of  it  is  distilled  to  another  part  of  the 
vessel.  The  alteration  in  the  level  of  the  liquid  may  make 
or  break  a  circuit,  or  the  vessel  may  be  so  pivoted  that  it 
overbalances  after  a  certain  time. — London  Elec.  Engfing, 
Dec.  5,  1912. 

Power-Limiting  Reactors. — E.  D.  Eby. — An  illustrated 
article  describing  recent  designs  of  power-limiting  reactors, 
with  special  reference  to  the  physical  construction  of  the 
apparatus,  such  as  method  of  winding,  bracing,  spacing  and 
supporting,  and  the  structure  of  the  core. — Gen.  Elec.  Rev., 
December,  1912. 

Wires,  Wiring  and  Conduits. 

Voltage  Drop  on  Overhead  Lines. — Nils  Forrsulad. — 
The  dimensions  of  an  overhead  line  should  not  be  based  on 
the  voltage  drop  (the  difference  between  the  full-load  volt¬ 
ages  at  the  transmitting  and  receiving  ends),  but  on  the 
“voltage  variation”  (the  difference  between  full-load  volt¬ 
age  and  no-load  voltage  at  the  receiving  end)  while  the 
generator  voltage  is  constant.  The  author  shows  that  this 
voltage  variation  in  a  long-distance  transmission  -system 
equals  the  voltage  drop  calculated  by  neglecting  the  capacity. 
But  in  order  to  determine  the  transformers  it  is  necessary 
to  know  the  increase  of  voltage  due  to  capacity.  This 
increase  of  voltage  on  a  long-distance  line  due  to  capacity 
when  calculated  in  percentage  is  practically  independent  of 
the  distances  between  wires,  the  cross-section  of  the  wire 
and  the  voltage  of  transmission.  It  changes  as  the  square 
of  the  transmission  distance  and  of  the  frequency  and 
equals  about  0.57  per  cent  for  a  transmission  distance  of 
IOC  km  (60  miles)  and  a  frequency  of  50  cycles  per  second. 
A  numerical  example  is  added. — Elek.  Zeit.,  Dec.  5,  1912. 

Electrochemistry  and  Batteries. 

Damage  by  Electrolysis  in  Mining. — E.  W.  Stevenson. — 
An  article  on  the  serious  results  which  sometimes  occur 
owing  to  the  damage  done  to  piping,  metal  beams  and 
sheathing  of  supply  cables  by  stray  return  current  where 
a  grounded  return  is  used.  For  mine  work  generally,  when 
lead-cased  cables  or  armored  or  both  types  are  used,  where 
it  is  impossible  to  prevent  current  ^rom  getting  astray,  the 
outer  sheathing  should  be  carefully  and  solidly  bonded  to 
the  grounded  return  circuits. — London  Electrician,  Nov. 
29,  1912. 

Units,  Measurements  and  Instruments. 

Micro-Monophone. — The  micro-monophone  is  a  tuning 
fork  kept  in  permanent  vibration  by  means  of  a  microphone 
contact.  This  apparatus,  devised  by  Emanuel  Kostalecky, 
is  preferable  to  the  familiar  tuning-fork  interrupters  in  that 
its  sound  is  much  purer,  while  the  current  curve  approaches 
much  more  closely  to  a  sinusoidal  form.  The  arrangement 
of  the  apparatus  is  represented  in  Fig.  3.  A  tuning  fork  L 
is  fixed  on  the  center  of  a  resonance  box  R  placed  on  a 
strip  of  cloth  s.  The  resonance  box  may  be  mounted  on 
feet,  and  the  apparatus  is  then  set  working  more  easily. 
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but  the  sound  given  off  by  the  tuning  fork  is  weaker.  The 
prongs  of  the  tuning  fork  are  situated  in  the  field  of  the 
electromagnet  £,  on  which  is  superposed  the  field  of  the 
permanent  magnet  P.  The  coils  of  the  electromagnet  are 
arranged  in  series  with  the  microphone  M,  fixed  with  the 
hinges  C  C  at  the  closed  end  of  the  resonance  box.  The 
hinges  allow  the  microphone  to  be  displaced  within  certain 
limits  in  adjusting  the  microphone  contacts.  The  current 
of  the  battery  goes  through  the  niicrophone  and  by  way  of 
the  wire  D  to  the  electromagnet  E,  thus  reinforcing  the 
permanent  magnetic  field.  In  order  to  set  the  apparatus 
working,  the  microphone  is  inclined  until  the  lower  carbon 
electrode  touches  the  resonance  box.  While  the  apparatus 
works  with  different  inclinations  of  the  microphone,  and 
even  in  its  vertical  position,  it  is  found  to  be  most  efficient 
when  the  electrode  touches  the  sounding  board.  The  tuning 
fork  having  been  set  vibrating  by  means  of  one  or  two 
slight  knocks,  the  vibrations  are  transmitted  by  the  res¬ 
onance  box  to  the  microphone,  and,  when  the  battery  cir¬ 
cuit  is  completed,  the  magnetic  field  undergoes  variations, 
which  react  on  the  tuning  fork,  and  thus  on  the  microphone. 
On  account  of  this  mutual  action  the  tuning  fork  will  vibrate 


Fig.  3 — The  MIcro-Monophone. 


as  long  as  the  battery  circuit  is  completed.  By  reducing  the 
current  intensity  the  purity  of  the  sound  is  increased.  The 
microphone  rod  should  have  such  dimensions  as  readily  to 
follow  the  vibrations  of  the  tuning  fork.  After  prolonged 
use  the  contacts  are  liable  to  be  impaired.  The  carbon  rod 
should  then  be  turned  round  so  as  to  renew  the  points  of 
contact.  When  the  currents  produced  by  the  micro-mono- 
phone  are  to  be  used  for  experimental  purposes,  the  pri¬ 
mary  of  a  small  transformer  is  arranged  in  series  with  the 
microphone  and  electromagnet. — London  Elcc.  Reznezv, 
Xov.  29,  1912. 

Alternating-Current  Instruments. — A  note  on  a  recent 
British  patent  (No.  24.442,  Nov.  28,  1912)  of  H.  Abraham 
and  J.  Carpentier.  “In  the  field  of  and  in  parallel  with  an 
alternating-current  electromagnet  is  a  movable  coil  con¬ 
nected  to  a  circuit  in  which  the  reactance  is  always  positive 
and  determines  the  value  of  the  restoring  directive  force, 
so  that  the  coil  is  in  stable  equilibrium  in  a  position  de¬ 
pending  on  the  resistance  and  reactance  of  the  circuit  but 
independent  of  the  supply  pressure.”  The  arrangement  may 
be  adapted  to  measure  frequency,  capacity  and  current  and 
to  order  transmitters,  etc. — London  Elee.  Eng’ing,  Dec.  5, 
1912. 


Telegraphy,  Telephony  and  Signals. 

International  Conference  on  Time. — The  final  report 
of  the  international  conference  on  time  recently  held  in 
Paris.  One  of  the  interesting  decisions  reached  is  that  the 
universal  hour — that  is,  the  hour  of  the  meridian  of  Green¬ 
wich — is  to  be  determined  by  an  international  bureau  with 
its  seat  in  Paris  and  that  hour  is  to  be  transmitted  from  the 
Eiffel  tower  to  stations  in  other  countries.  In  other  words, 
England  shall  receive  from  Paris  the  exact  hour  of  Green¬ 
wich.  The  proposition  to  this  effect  was  made  by  the  leader 
of  the  German  delegation. — La  Lumiere  Elec.,  Nov.  22,  1912. 

Generation  for  Telegraph  Plants. — The  telegraph  station 
in  Marseilles,  France,  recently  introduced  generators  in¬ 
stead  of  primary  and  storage  batteries.  The  description  of 
the  generator  plant  is  given.  It  is  more  expensive  than  a 
storage  battery  but  is  expected  to  have  a  longer  life.  More¬ 
over,  the  yearly  saving  of  cost  of  maintenance  is  expected 
to  cover  the  whole  yearly  amortization  of  the  installation. — 
Elek.  Zeit.,  Dec.  5,  1912. 

Telegraph  and  Telephone  IViremen. — Karl  Scheibe. — 
The  author  calls  attention  to  the  lack  of  suitable  wiremen 
for  telegraph  and  telephone  installations  in  Germany  and 
makes  recommendations  to  improve  the  training  of  such 
wiremen. — Elek.  Zeit.,  Dec.  5,  1912. 


Book  Reviews 


Die  Elektrischen  Einrichtungen  der  Eisenbahnen.  By 

R.  Bauer,  A.  Prasch  and  O.  Wehr.  Vienna:  A. 

Hartleben.  420  pages,  353  illus.  Price,  6  niarks. 

The  third  edition  of  a  good  treatise  on  the  electric  signal¬ 
ing  plant  and  equipment  on  the  Austro-Hungarian  railroad 
system,  intended  for  the  use  of  artificers,  trainmen  and 
junior  electrical  assistants,  whereby  the  principles  and  use 
of  the  apparatus  may  be  privately  studied  and  become  more 
generally  understood.  The  work  is  descriptive  and  abun¬ 
dantly  illustrated.  The  physical  underlying  principles  are 
explained  with  the  aid  of  the  most  elementary  algebra. 
The  principal  sections  of  the  work  relate  to  the  following 
subjects.  Fundamental  principles;  telegraphy;  electric 
railroad  signals;  telephony;  operation  of  apparatus  and 
systems.  An  excellent  index  of  subjects  is  appended.  The 
book  will  interest  railroad  men  desiring  information  on 
German  and  Austrian  electric  signaling  equipments. 


La  Tecnica  belle  Correnti  Alternate.  By  Giuseppe 
Sartori.  Milan :  Ulrico  Hoepli.  558  pages,  397  illus. 
Price,  12  lire. 

The  second  and  enlarged  edition  of  Vol.  I  of  an  excellent 
textbook  on  alternating-current  circuits  and  machinery. 
This  volume  is  qualitative  and  descriptive  in  its  treatment, 
leaving  the  quantitative  part  of  the  w'ork  for  the  second 
volume.  The  book  is  abundantly  and  clearly  illustrated, 
machinery  and  apparatus  being  described  in  their  general 
principles  rather  than  in  their  constructive  details.  The 
work  has  been  well  brought  up  to  date  since  the  first  edition 
appeared,  some  of  the  most  recent  apparatus  being  de¬ 
scribed  and  illustrated.  In  clearness,  logical  method,  sim¬ 
plicity  and  yet  thoroughness  of  treatment  this  is  one  of  the 
best  alternating-current  textbooks  in  the  Italian  language. 


Les  Canalisations  Isolees.  By  J.  Grosselin.  Paris: 

Gauthier-Villars.  96  pages,  28  illus.  Price,  3.75  francs. 

A  short  textbook  for  students  of  elementary  electrical 
engineering  on  insulated  conductors  and  cables.  The  book 
is  the  outcome  and  resume  of  a  course  of  lectures  given  by 
the  author  at  the  ficole  Superieure  d’filectricite.  The  book 
is  divided  into  three  sections,  dealing  respectively  with  the 
following  subjects:  Construction  of  cables,  electrical  phe¬ 
nomena,  and  acceptance  conditions. 


New  Apparatus  and  Appliances 


MEDIUM-SIZED  WATERWHEEL  UNIT, 


RAILWAY  WATT-HOUR  METER, 


With  a  railway  watt-hour  meter  installed  on  tne  cars  the  The  Trump  Mapufacturing'Compan};*  has  placed  on  the 
performance  of  the  car  equipments  can  be  checked  and  any  market  a  line  of  waterwheel  units  in  medium  sizes  which 
trouble  that  reduces  their  efficiency  discovered  and  removed,  are  said  to  be  proving  very  popular.  In  the  accompanying 
Moreover,  it  is  often  desirable  to  make  a  comparison  be-  illustration  is  shown  a  scroll-case  turbine  of  the  Trump- 
tween  different  cars  which  may  run  over  the  route  at  Francis  type  which  is  indicative  of  the  style  of  unit  now 
different  times,  and  the  watt-hour  meter,  measuring  the 

energy  consumed,  affords  data  for  such  comparison  even  Q 

though  the  voltage  varies  to  such  an  extent  as  to  make  .w  ^JV 

results  obtained  by  other  means  worthless. 

The  meter  shown  in  the  illustration  is  contained  in  a 
cast  aluminum-alloy  case,  and  all  parts,  with  the  exception 
of  the  shunt,  which  is  in  a  compartment  in  the  back  of  the 
base,^  are  mounted  on  a  cast-aluminum  frame  completely 

The  rotating  element  or  armature  is  a  cupped  copper 
punching  attached  to  a  shaft  which  is  carried  in  a  ring-  " 

stone  end-stone  bearing  at  the  bottom  and  a  ring-stone  ~ 

bearing  at  the  top.  The  end-stone  bearing  is  secured  to 
the  bottom  of  the  (lerman-silver  vessel  which  serves  as  a 
container  for  the  rotating  armature  and  the  mercury  in 

which  it  is  immersed.  The  immersion  of  the  armature  in  being  generally  manufactured.  The  entire  equipment,  con- 

sisting  of  turbine,  generator  and  governor,  is  mounted  on 
single  base  order  insure  better  alignment.  The 
mechanism  controlling  the  gates  of  the  turbine  is  entirely 
^  outside  the  wheel  casing,  thus  making  it  accessible  without 

^  i  entering  the  wheel  case  proper.  All  working  parts  and  the 

f, '  I  n  i  buckets  of  the  wheel  are  made  of  bronze,  and  the  bearings 

I  used  on  the  main  shaft  are  of  the  ball-and-socket  ring- 

i  ''  I  w  ^  oiling  type.  The  entire  set  is  designed  with  the  idea  of 

making  it  compact  and  self-contained.  The  equipment 
^ ^ which  is  shown  in  this  view  is  intended  for  use  on  a  head 
a  uf  200  ft. 


Medium-Sized  Waterwheei  Unit. 


READING  LAMPS  GIVING  DIFFUSED  LIGHT, 


The  light  from  reading  lamps  usually  either  comes 
directly  from  the  bright  filaments  of  the  bulb  or  is  directly 
reflected  from  some  highly  polished  surface,  often  produc¬ 
ing  glare  on  the  paper.  The  only  protection  to  the  eyes  of 
the  reader  is  gained  by  the  interposition  of  some  shade 
betw'een  the  lamp  and  the  eye  or  by  the  use  of  ground  or 
translucent  glass.  An  entirely  new  type  of  reading  lamp 
has  recently  been  invented  by  Mr.  George  W.  Cassidy  and 


Mercury  Watt- Hour  Meter. 


mercury  does  away  with  a  commutator,  frictional  contacts 
and  sparking  troubles.  By  partly  supporting  the  moving 
■element  in  the  mercury  wear  on  the  bearings  is  very  slight. 

The  register  has  a  large  round  dial  with  a  sweep  hand 
which  makes  one  revolution  for  every  100  kw-hr.,  each 
division  on  the  dial  corresponding  to  a  kilowatt-hour.  There 
are  also  three  small  dials  with  hands  which  make  one  revo¬ 
lution  per  1000,  10,000  and  100,000  kw-hr.  respectively. 

The  top  of  the  German-silver  vessel  is  provided  with  a 
cap  to  prevent  the  mercury  running  out  when  the  meter 
is  tipped  to  one  side.  A  disk  attached  to  the  meter  shaft 
and  rotating  between  the  poles  of  two  sets  of  permanent 
magnets  serves  as  a  means  of  calibration. 

The  watt-hour  meter  is  of  rugged  construction  to  with¬ 
stand  the  excessive  vibration  incidental  to  this  service.  In 
order  to  carry  out  this  feature,  high  insulation  has  been 
provided  together  with  long  creeping  distances  between 
live  parts  and  the  case,  and  a  high  potential  test  of  5000 
volts  alternating  current  is  applied  for  one  minute.  The 
case  is  made  dust-proof  by  accurately  machining  the  sur¬ 
face  which  rests  on  the  base  and  by  the  use  of  a  heavy  felt 
dust  pad  as  a  further  safeguard.  This  watt-hour  meter 
is  manufactured  by  the  General  Electric  Company. 


Fig.  1 — Plain  Type  of  Desk  Lamp. 

placed  on  the  market  by  the  Cassidy  &  Son  Manufacturing 
Company,  133  West  Twenty-third  Street,  New  York  City. 

The  reflector  has  been  designed  with  the  idea  of  concen¬ 
trating  the  light  from  a  portable  lamp  over  a  limited  area 
and  preventing  the  direct  rays  of  the  bulb  from  striking  the 
eyes  of  the  reader.  As  a  result  of  study  and  investigation 
it  was  concluded  that  diffused  reflected  light  produces  the 


most  efficient  illumination  on  the  working  plane,  and  this 
idea  has  been  applied  in  the  above  lamp. 

The  electric  bulb  in  this  lamp,  called  the  “Afterglow” 
lamp,  is  so  placed  inside  a  reflector  that  both  the  direct 
rays  from  it  and  those  from  the  reflector  are  thrown  up¬ 
ward  against  a  larger  and  specially  prepared  surface  which 
occupies  the  position  of  the  shade  in  an  ordinary  lamp  and 


thus  giving  normal  and  not  horizontal  illumination  values. 
The  normal  measurements  were  made  in  preference  to  the 
horizontal  as  the  average  reader  seated  away  from  a  table 
usually  holds  his  book  in  a  position  normal,  or  almost  nor¬ 
mal,  to  the  light. 


NEW  INDIRECT  LIGHTING  FIXTURES, 


■  Illustrated  herewith  are  types  of  the  recently  brought  out 
Alexalite  indirect-lighting  fixtures  made  by  the  Alexalite 
Company  of  New  York,  for  which  the  Central  Electric 
Company  of  Chicago  is  the  Western  agent.  The  illustra¬ 
tions  show  the  plain  type  and  the  more  elaborate  designs 
with  engraved  or  “Gothic”  bowls.  The  light  from  the 
large  tungsten  lamps  used  in  these  fixtures  is  entirely 
screened  from  the  direct  line  of  vision.  Only  diffused 


Fig.  1 — Gothic  and  Plain  Bowls. 

light  is  effective  for  illumination.  The  interior  of  the 
Alexalite  reflector  vision  is  coated  with  a  fired  porcelain 
enamel.  The  agent  of  the  manufacturer  says;  “One  of 
the  strongest  points  of  advantage  of  the  Alexalite  is  its 
monolux  feature.  The  effect  can  readily  be  understood  by 
comparing  the  life  of  the  large  “Mazda”  unit  employed  in 
the  Alexalite  with  that  of  a  corresponding  number  of 
smaller  lamps  giving  the  same  amount  of  light.  These 
figures  may  be  taken  from  any  lamp  manufacturer’s  guar¬ 
antee.  This  is  one  of  the  many  reasons  why  the  manu¬ 
facturer  adopted  the  monolux  feature  in  this  unique  lighting 
unit.”  A  large  number  of  installations  of  this  fixture  have 
been  made  both  East  and  West.  One  of  the  most  con- 


Flg.  2 — Ornamental  Desk  Standard. 

is  so  shaped  that  it  reflects  the  light  outward  and  downward 
on  the  book  or  paper  with  a  strong  intensity,  so  that  the 
print  or  writing  is  easily  read  without  fatigue  to  the  eye. 
.\ccording  to  photometric  tests,  a  6o-watt  tungsten  lamp 
produces  an  illumination  of  6  ft. -candles  at  a  distance  of 
24  in.  from  the  center  of  the  lamp ;  3.5  ft.-candles  at  a  dis¬ 
tance  of  34  in.;  2.5  ft.-candles  at  a  distance  of  42  in.  and 


Fig.  3 — Table  Lamp  Giving  Diffused  Light.  Fig.  2 — Fixture  with  Engraved  Bowl. 

T  ft-candle  at  a  distance  of  54  in.  With  a  loo-watt  lamp  spicuous  is  in  the  Greenhut-Siegel-Cooper  department  store 
the  values  were  about  40  per  cent  greater,  w'hich  is  very  in  New  York.  The  old  arc  lamps  in  this  building  were  taken 
much  more  than  is  required  by  the  average  reader,  and  out  and  2800  Alexalite  fixtures  were  installed,  and  it  is 

even  with  this  increased  flux  of  light  there  is  no  glare  or  stated  that  during  the  first  six  months’  operation  these 

eye  strain.  In  the  above  tests  the  illumination  measure-  fixtures  showed  a  saving  of  $2,700  over  the  arc  lamps  pre- 

ments  were  made  with  the  plane  of  the  photometric  disk  viously  used,  at  the  same  time  giving  a  most  efficient  illumi- 

as  nearly  as  possible  at  right  angles  to  the  incident  light,  nation. 


/ 


UtCEMBEK  28,  lyl2. 


a  ready  compromise  for  introducing  electricity  into  the 
household.  Once  installed  the  table  itself  forms  a  valuable 
entering  wedge  for  more  extended  electric  service  in  the 
apartment  or  home.  The  campaign  now  under  way  in 
New  Orleans  directed  at  the  occupants  of  furnished  rooms, 
boarding  houses  and  other  unwired  buildings  is  expected  to 
result  in  the  addition  of  many  such  devices  as  reading  lamps, 
irons,  fans,  grills,  sewing  machines,  motors,  vacuum  clean¬ 
ers,  etc.,  to  the  central  station’s  lines. 


INSTALLING  ELECTRIC  SERVICE  TABLES  AT  NEW 
ORLEANS. 


The  New  Orleans  Railway  &  Light  Company  is  having 
success  in  installing  a  number  of  electric-service  tables 
devised  by  its  contracting  agent,  Mr.  W.  E.  Clement,  in 
houses  and  buildings  which  would  be  otherwise  too  costly 


ROTARY  JET  CONDENSER 


A  new  type  of  rotary  jet  condenser  and  high-vacuum 
rotary  air  pump  has  recently  been  placed  on  the  market  by 
the  Manistee  Iron  Works  Company  of  Manistee,  Mich.  It 
has  been  the  aim  of  the  manufacturers  to  design  a  rotary 
jet  condenser  which  will  retain  the  simplicity  of  the  ejector 
condenser  together  with  the  economy  and  certainty  of  action 
of  the  barometric  condenser.  It  is  stated  that  a  considerable 
number  of  these  machines  have  been  running  over  sufficient¬ 
ly  long  periods  and  under  conditions  diverse  and  exacting 
enough  to  demonstrate  the  claims  made  for  them. 

The  condenser  is  a  development  of  the  so-called  Rees 
"Roturbo”  centrifugal  pump,  recently  described  in  these 
columns,  the  unique  feature  of  which  is  the  employment  of 
a  revolving  hydraulic  accumulator  or  pressure  chamber. 
In  the  case  of  the  condenser  this  pressure  chamber  is  used 
to  lift  the  condensing  water  as  an  ordinary  centrifugal  pump 
would  lift  it  to  a  height  up  to  25  ft.  and  give  it  an  initial 
pressure  after  raising  it.  The  water  flows  up  the  suction 
pipe  into  this  revolving  pressure  chamber  or  water  drum 
on  the  periphery  of  which  nozzles  B  are  arranged  not  less 
than  in.  or  ^  in.  in  diameter  on  the  smaller  and  up  to 
^  in.  or  I  in.  on  the  larger  sizes.  These  nozzles  allow  the 
water  to  escape  from  the  pressure  drum  in  radiating  from 
the  shaft  (but  still  rotating  as  a  whole  with  the  impeller) 
across  a  space  C  (Fig.  i)  info  which  the  steam  is  allowetl 
to  exhaust  through  openings  F. 

As  these  fan-shaped  jets  are  rotating  edgewise  at  a  com¬ 
paratively  high  speed  the  area  swept  by  them  is  very  greal. 
although  the  space  occupied  by  the  impeller  is  comparatively 
small.  In  this  zone  the  steam  and  water  are  mixed  and  the 


Electric  Service  Table  and  Appliances. 


or  difficult  to  wire.  As  described  in  the  Electrical  World  of 
Sept.  7,  page  512,  this  table  conceals  a  self-contained  cut¬ 
out  box,  a  fuse  panel,  and  a  meter  board,  besides  a  number 
of  plug  outlets,  so  that  no  other  house  wiring  is  required 
than  a  conduit  run  from  the  street  drop  to  the  table  entry. 
The  table  is  designed  to  permit  the  use  of  electric  de¬ 
vices,  reading  lamp,  cooking  appliances,  etc,,  in  rooms  or 
buildings  where  the  ordinary  wiring  and  service  entry 
might  prove  objectionable. 

Several  of  these  tables  have  been  utilized  for  supplying 
service  in  boarding  houses  otherwise  unwired.  In  one 
large  boarding  house  three  tables  are  already  installed,  the 
first  one  having  accomplished  the  sale  of  the  other  two. 
Several  physicians  whose  offices  are  unwired  also  make 
use  of  the  tables  for  supplying  their  electrical  equipment, 
I'xamining  lamps,  etc.  The  Electric  Development  Com¬ 
pany  of  New  Orleans  builds  the  tables.  At  New  Orleans 
they  are  being  installed  in  homes,  complete,  for  $17.50,  this 
price  allowing  a  commission  for  the  salesman  and  a  fair 
profit  besides.  Experience  in  placing  the  tables  has  shown 
the  cost  of  wiring,  installing,  etc.,  to  be  only  about  $i  each 
where  connected  in  upstairs  apartments  and  $2.50  each  for 
first-floor  installations  on  account  of  the  additional  wire 
and  labor.  This  low  cost  has  in  part  been  due  to  the  plan 
of  .sending  out  a  wagon  load  of  the  tables  at  a  time.  Deal¬ 
ers  in  electrically  operated  meat  choppers,  coffee  grinders, 
cash  registers,  pianos,  etc.,  are  reported  to  be  looking  on 
the  service  tables  as  helps  in  marketing  their  own  wares, 
for  often  such  apparatus  sales  are  blocked  on  account  of 
prospective  customers  being  unequipped  for  electricity  and 
not  willing  to  wire. 

Many  well-to-do  persons,  as  well  as  those  in  moderate 
circumstances,  who  are  fully  able  to  bear  the  small  expense 
of  installing  electricity,  have  resisted  all  the  efforts  of  the 
commercial  department  to  become  central-.station  custom¬ 
ers.  urging  their  objections  to  having  their  homes  “torn 
up”  and  undergoing  the  expense  of  wiring.  Usually  the 
A'omen-folk  of  these  same  families  are  highly  desirous  of 
enjoying  such  conveniences  as  electric  fans,  irons,  etc.,  and 
in  such  instances  the  electric-service  table  is  proving  to  be 


Fig.  1 — Sectional  View  of  Rotary  Condenser. 


condensation  takes  place.  After  the  water  jets  have  traveled 
radially  some  distance  so  that  the  broad  parts  of  the  water 
fans  have  all  combined  to  form  a  complete  ring  of  spray 
and  condense  the  steam,  the  problem,  as  in  the  case  of  all 
other  condensers,  is  to  extract  the  condensate  and  air,  and 
it  is  at  this  point  that  the  new  condenser  differs  in  prin¬ 
ciple  from  other  types. 


Instead  of  giving  the  water  jets,  as  they  leave  the  injec-  and  the  condensate  is  swept  out  through  the  exhausting 

tion  nozzles  in  the  drum,  sufficient  energy  to  extract  them-  fan  at  full  speed.  If  the  vacuum  rises  above  the  normal 

selves  from  the  vacuum  chamber  and  carry  with  them  with-  value,  thus  exerting  a  greater  backward  pull  tending  to 

out  further  assistance  the  air  and  condensate,  as  in  the  static  cause  the  old  trouble  of  “choking,”  the  rim  blades  fill  up 

ejector  or  rotary-wheel  air  pumps  described  above,  or  in-  with  water  to  a  greater  depth  the  higher  the  vacuum,  and 

stead  of  letting  the  condensate  accumulate  in  the  bottom  of  because  of  the  extra  centrifugal  force  created  by  the  greater 

a  large  condenser  chamber,  where  the  air  is  separated  and  radial  depth,  and  therefore  the  weight  of  the  water  carried 

from  which  the  air  and  water  are  independently  extracted  around  by  the  fan  blades  exercises  a  greater  exhausting 

effect  when  running  at  constant  speed. 

It  is  the  manufacturer's  claim  that  this  feature,  which 
^  allows  for  long  jets  and  a  greater  area  for  condensation 

_ .V  _ _  than  was  possible  even  in  the  ejector  condenser,  as  well 

as  the  impinging  jets  which  form  the  finest  spray,  enables 
^  the  apparatus  to  be  used  for  the  largest  size  condensers, 

I  without  any  auxiliary  apparatus  for  extracting  the  air  or 
I  condensate. 

Fig.  2  shows  an  outside  view  of  a  condenser  which 
capable  of  handling  30,000  lb.  of  steam  per  hour  with  28-in. 

and  of  its  driving  motor.  When  the  condenser 
used  as  an  air  pump  the  same  design  of  impeller  used, 
practically  the  only  difference  in  design  that  the 
external  casing  is  of  a  different  shape  and  has  a  smaller 
opening  for  the  entrance  of  the  air  than  would  have  been 
case  had  it  been  intended  for  a  steam  condenser. 

According  to  the  maker’s  claims,  jet  condensation  is  the 
Fig.  2— Rotary  Condenser  and  Driving  Motor.  ideal  method,  apart  from  any  consideration  of  the  water 

conditions,  because  of  the  intimate  mixture  of  the  steam  and 
condensing  water;  consequently  cooling  towers  and  spray 
coolers  with  ponds  are  largely  used  where  an  unlimited 
supply  of  good  water  is  not  available,  so  as  to  be  able  to 


by  auxiliary  apparatus,  the  rotating  jets  of  spray  or  con¬ 
densate  with  the  entrained  air  are  in  this  condenser  picked 
11])  by  the  blades  of  an  exhausting  fan  D,  concentric  with 
the  rotating  j)ressure  drum  and  of  a  much  larger  diameter, 
leaving  a  large  steam  space  between  the  water  drum  and 
the  exhausing  fan,  the  whole  forming  a  single  rotary  mem¬ 
ber.  By  means  of  the  exhausting  fan  the  condensate  with 
the  entrained  air  is  ejected  from  the  chamber. 

b'lmdamentally  these  rim  blades  are  the  equivalent  of  the 
mixing  cone  and  the  neck  or  “shock  zone”  of  the  old 
ejector,  adapted  to  be  rotated  to  give  an  exhausting  effect 
due  to  centrifugal  force.  As  the  neck  of  the  stationary 
ejector  is  the  seat  of  most  of  the  losses  due  to  shock,  or  the 
sudden  change  of  velocity  of  the  water  from  the  high  speed 
at  which  it  is  ])rojected  across  the  vacuum  chamber  to  the 
much  lower  velocity  of  the  mixture  of  air  and  water  in  the 
neck,  where  the  initial  compression  of  the  air  takes  place 
and  where  the  volume  of  air  is  suddenly  reduced,  the  me¬ 
chanical  ejection  of  the  condensate  and  the  initial  com- 


Fig.  4 — Motor  Driving  Water  Pump  and  Condenser, 


use  the  cooling  water  which  mixes  with  steam  over  and 
over  again  and  draw  the  boiler-feed  water  from  the  dis¬ 
charged  condensate.  The  manufacturing  company  cites  as 
a  broad  illustration,  and  to  show  the  effects  of  the  water 
conditions  on  the  type  of  condenser  used,  that  all  ocean¬ 
going  steamships  use  surface  condensers,  because  it  would 
not  pay  to  throw  the  condensed  steam  away  wdth  the  salt 
condensing  water  and  distil  fresh  water  from  the  sea  for 
boiler  feeding,  but  that  all  the  steamers  on  the  Great  Lakes 
between  this  country  and  Canada  adopt  jet  condensers  be¬ 
cause  they  can  use  the  lake  for  boiler  feeding. 

Fig.  3  shows  the  performance  curves  of  standard  sizes 
of  these  condensers  with  varying  volumes  of  steam,  etc. 
In  this  curve  allowance  has  been  made  for  3  cu.  ft.  of  free 
air  per  minute  per  10,000  lb.  of  steam  condensed  per  hour 
for  reciprocating  engines  and  half  of  this  amount  for  steam 
turbines. 

To  use  these  curves  with  28-in.  vacuum — for  instance, 
for  a  steam  turbine  using  30,000  lb.  of  steam  per  hour — 
take  the  left-hand  side  and  follow  the  vertical  line  above 
28  in.  until  the  curve  marked  60  deg.  is  reached;  then, 
passing  along  this  line  horizontally  to  the  right  until  the 
vertical  line  from  30,000  lb.  of  steam  is  met,  a  point  is 
arrived  at  on  the  curve  marked  40  hp,  120,000  g.p.h.  This, 
therefore,  gives  the  horse-power  required  for  this  condenser 
together  with  the  amount  of  condensing  water. 

Fig.  4  shows  a  recent  installation,  consisting  of  a  con¬ 
denser  and  w'ater  pump,  directly  connected  to  a  three-phase 
motor.  The  pump  is  used  to  lift  the  water  from  the  con¬ 
denser  to  the  top  of  a  cooling  tower. 
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Fig.  3 — Performance  Curves  for  Standard  Sizes  of  Condensers. 

l)ression  of  the  air  by  means  of  the  fan  blades  helps  to 
remove  some  of  the  old  difficulties. 

It  is  claimed  that  these  exhausting  fan  blades  also  form 
an  automatic  regulator  which  deals  with  fluctuating  con¬ 
ditions  of  steam  or  vacuum  without  any  speed  regulation. 
I'or  instance,  when  building  up  the  vacuum  on  starting  the 
condenser,  or  if  the  vacuum  is  reduced  below  the  normal 
value  when  running,  the  rim  blades  are  practically  empty 
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LARGE  ANGLE-TYPE  MULTIPLE  WATER 
STRAINER. 

The  accompanying  illustration  shows  one  of  the  large 
multiple  water  strainers  recently  built  by  the  Lagonda 
Manufacturing  Company,  of  Springfield,  Ohio,  for  the 
Southern  California  Edison  Company,  to  be  used  for  re¬ 
moving  sticks,  fish,  leaves,  seaweed  and  other  trash  from 
the  water  supplied  to  the  wheels  at  the  generating  stations. 
The  strainer  contains  three  filtering  baskets,  each  of  which 
has  a  free  straining  area  equal  to  the  cross-section  of  the 
pipe  line.  This  allows  one  basket  at  a  time  to  be  removed 
for  cleaning  without  interfering  with  the  operation  of  the 
strainer.  It  is  claimed  that  the  low  velocity  in  the  strainer 
due  to  the  increased  cross-section  gives  the  impurities  ample 
time  to  settle  and  eliminates  wear  caused  by  the  erosive 
action  of  water  moving  at  a  high  velocity.  This  strainer 


Angle-Type  Water  Strainer. 


is  noteworthy  not  only  because  of  its  large  size,  but  because 
it  is  of  the  angle  type,  the  entrance  and  exit  for  the  water 
being  at  90  deg.  to  each  other.  When  installed  for  opera¬ 
tion  the  strainer  will  be  buried  beneath  the  floor  of  the 
power  house,  with  only  the  hand-wheels  and  the  top  of  the 
bonnet  projecting  above.  When  the  baskets  are  to  be 
cleaned  they  are  elevated  to  the  cleaning  chamber  and  re¬ 
moved  in  an  upright  position,  thereby  allowing  the  contents 
to  be  carried  to  some  convenient  place  to  be  emptied. 


CO-OPERATIVE  CENTRAL-STATION  ADVERTISING. 

One  evidence  of  the  development  of  electric-lighting 
companies  is  the  change  in  the  character  of  their  adver¬ 
tising.  For  years  it  has  been  the  custom  for  central  sta¬ 
tions  to  use  large  space  in  newspapers  two  or  three  times 
a  year  to  extend  greetings  to  their  subscribers  or  to  thank 
them  for  their  patronage.  .A.s  this  use  of  space  could  not 
and  was  not  expected  to  sell  electric  energy,  it  was  looked 
on  as  a  “sop”  to  the  newspapers  and  probably  did  the  cen¬ 
tral  station  more  harm  than  good  with  the  public. 

To-day  the  more  progressive  companies  are  using  smaller 
space  but  are  advertising  consistently,  running  carefully 
prepared  advertisements  twice  or  three  times  a  week.  They 
are  advertising  not  only  electric  service  but  energy-con¬ 
suming  devices  of  every  kind  as  well.  The  consumption 


of  an  electric  truck,  for  example,  will  average  about  $250 
per  year,  and  that  of  a  pleasure  vehicle  about  $60.  House¬ 
hold  appliances — washing  machines,  vacuum  cleaners, 
chafing  dishes,  bakers,  broilers,  toasters,  fans,  etc. — allow 
the  use  of  advertisements  that  accomplish  two  things ;  they 
assist  in  getting  the  appliances  into  use,  thereby  increasing 
consumption,  and  they  emphasize  the  fact  that  the  economy 
of  the  article  advertised  is  only  one  of  the  many  comforts 
and  conveniences  possible  to  those  having  electric  light  in 
their  homes.  They  are  showing  store  owners  that  increased 
store  and  window  lighting  and  sign  lighting  will  augment 
their  sales.  They  are  showing  factory  owners  that  central- 
station  service  will  cut  their  manufacturing  costs. 

The  progressive  manager  realizes  that  good  newspaper 
advertising  will  bring  new  customers  and  will  also  greatly 
increase  the  consumption  of  his  present  subscribers. 
Solicitors  are  needed  by  the  larger  companies  to  follow  up 
inquiries  and  to  close  contracts,  but  they  cannot  accomplish 
what  can  be  done  by  newspaper  advertising.  .A  solicitor 
could  not  possibly  call  upon  each  householder  in  his  terri¬ 
tory  oftener  than  once  every  three  or  four  months.  A 
newspaper  advertisement  will  call  upon  every  householder 
twice  or  three  times  each  week,  will  present  new  argu¬ 
ments,  and  will  not  allow  him  to  forgebthe  advantages  and 
economies  of  electric  service. 

Central-station  advertising  has  increased  greatly  since 
the  inauguration  of  co-operative  advertising  service.  The 
advertising  campaign  of  the  Commonwealth  Edison  Com¬ 
pany  of  Chicago  has  been  widely  approved,  and  it  has  long 
been  the  desire  of  several  managers  of  smaller  companies 
to  devise  some  means'  that  would  enable  all  companies  to 
maintain  a  consistent  advertising  campaign  similar  to  that 
of  the  Commonwealth  Edison  Company.  The  cost  of 
obtaining  drawings,  preparing  cuts  and  copy  has  made  a 
consistent  campaign  impossible  for  any  except  a  few  of  the 
largest  companies.  A  good  advertising  drawing  costs  from 
$20  to  $50.  Add  to  this  the  cost  of  preparing  copy,  making 
cuts,  etc.,  and  the  total  for  a  year’s  campaign  of  125  or  150 
advertisements  is  enormous.  By  co-operation  this  cost 
can  be  cut  to  a  figure  that  would  allow  even  the  smaller 
companies  to  participate.  Such  an  arrangement  would  be 
profitable  for  each  central  station  and  would  also,  by  foster¬ 
ing  a  nation-wide  advertising  campaign,  be  of  considerable 
benefit  to  the  electrical  industry  as  a  whole. 

The  details  of  preparing  this  advertising  were  turned 
over  to  the  William  D.  Mejunkin  Advertising  Agency  of 
Chicago  and  New  York,  w'hich  has  for  years  prepared  the 
advertising  for  the  Commonwealth  Edison  Company,  the 
New  York  Edison  Company  and  other  lighting  companies, 
and  in  July,  1912,  this  co-operative  service  for  central 
stations  was  inaugurated. 

The  service  furnished  includes  ten  new  advertisements 
each  month  prepared  on  timely  subjects.  A  reserve  supply 
of  twenty-five  advertisements  is  given  when  a  central  station 
enters  upon  the  campaign,  making  a  total  of  145  advertise¬ 
ments  supplied  during  the  year.  A  matrix  of  each  adver¬ 
tisement  is  furnished  so  there  is  no  further  cost  for  cuts. 
In  a  few  of  the  smaller  towns  where  the  newspapers  can¬ 
not  use  matrices  electrotypes  are  supplied  them.  /\  valuable 
feature  of  the  service  is  the  fact  that  while  the  matrix  or 
electrotype  is  made  of  the  illustration  only,  a  proof  of  each 
advertisement  is  furnished  complete,  showing  both  drawing 
and  copy,  style  of  type  and  set-up,  etc.  Thus  the  central- 
station  manager  can  add  any  special  offer  he  may  have  to 
make,  or  he  can  revise  or  entirely  rewrite  the  copy  if  he 
wishes  to  do  so.  Many  of  the  large  companies  which  have 
their  own  advertising  departments  prefer  to  do  this. 

Under  this  co-operative  plan  the  cost  for  each  contract¬ 
ing  company  is  small,  the  expense  being  divided  among  the 
subscribers.  Resides  the  economy  and  efficiency  of  these 
advertisements  to  individual  companies,  it  is,  beyond  doubt, 
an  enormous  benefit  to  the  industry  as  a  whole  to  have  this 
advertising  used  in  all  parts  of  the  country. 
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Industrial  and  Financial  News 


Aside  from  the  usual  holiday  slackening,  the  trade  sit¬ 
uation  has  not  changed  materially  this  week.  Activity 
prevails  throughout  the  greater  part  of  the  country. 
Although  sentiment  is  somewhat  divided  as  to  what  the 
coming  year  will  bring  forth  in  the  industrial  and  commer¬ 
cial  field,  there  is  no  doubt  that  conditions  are  favorable 
for  decided  expansion.  Many  plans  for  the  future  will,  of 
course,  be  withheld  until  the  tariff  program  of  the  new  ad¬ 
ministration  assumes  a  tangible  form,  and  trade  growth  will 
be  checked  proportionately,  but  nearly  all  of  the  many  ele¬ 
ments  that  usually  foreshadow  a  period  of  good  business 
are  in  evidence  at  this  time.  The  volume  of  the  country's 
foreign  trade  is  a  source  of  much  encouragement.  The 
figures  for  the  month  of  November  were  the  highest  on 
record.  The  value  of  the  exports  was  $277,898,681,  which 
compares  with  $254,640,152  in  October,  and  the  value  of 
the  imports  was  $153,134,995.  The  total  exports  in  the 
eleven  months  ended  with  November  also  exceed  any 
previous  showing,  being  $2,148,563,324,  as  agaiitst  $1,867,- 
619,610  in  the  same  period  a  year  ago.  Imports  in  the  cor¬ 
responding  periods  were  $1,664,309,560  and  $1,391,684,958 
respectively.  The  total  value  of  foreign  trade  for  the  period 
is  in  excess  of  $3,800,000,000. 


A  Bond  House  View  of  Municipal  Ownership. — The 

attitude  of  a  prominent  New  York  bond  house  upon  the 
municipal  ownership  of  public  utilities  is  expressed  in  some 
detail  in  the  following  statement,  which  is  part  of  a  letter 
written  a  short  time  ago  by  that  concern  to  the  Mayor  of 
Cleveland,  O.;  “Having  in  the  past  been  responsible  for  the 
distributing  of  very  large  amounts  of  city  of  Cleveland 
bonds,  we  believe  that  we  can  with  good  grace  express 
to  you  a  thought  or  two  relative  to  the  continued  issue  of 
bonds  by  your  city.  From  long  experience  in  the  placing 
of  investment  securities,  it  has  been  necessary  for  us  to 
study  carefully  the  credit  situation  of  municipalities  and 
their  relationship  to  public  enterprises.  We  have  reached 
the  conclusion  that,  while  it  is  reasonable  and  proper  for 
cities  to  control  a  certain  nature  of  enterprise  and  improve¬ 
ments,  it  is  inadvisable  to  broaden  unnecessarily  their  inter¬ 
est  in  public  utility  matters.  We  believe  that  it  is  most 
essential  that  the  cities  control  their  water  plants,  park  sys¬ 
tems,  schools,  fire  and  police  departments,  etc.,  but  believe 
they  are  taking  an  unwise  step  when  they  engage  in  mis¬ 
cellaneous  and  general  business  enterprises.  We  believe 
that  the  preponderance  of  experience  will  indicate  that  a 
better  service — in  the  long  run  a  more  economical  service — 
has  been  rendered  when  these  matters  have  been  in  the 
hands  of  private  enterprise  and  capital,  with  the  city  having 
supervisory  control  c)f  these  situations.  New  York  City  has 
engaged  in  municipal  ownership  of  some  of  the  utilities 
with  exceedingly  undesirable  results.  The  .cases  which  may 
be  cited  are  its  ferries  and  docks,  which  cause  an  exceed¬ 
ingly  heavy  draft  upon  the  city  to  cover  the  deficit.  It  has 
just  come  to  our  knowledge  that  the  city  of  Pasadena,  Cal., 
has  brought  an  action  in  the  courts  of  California  to  restrain 
the  private  electric  company  from  making  low  rates  for  its 
l)roduct,  the  city  claiming  that  the  rates  are  so’  low  that  the 
city  enterprise  is  not  able  to  compete  with  them,  and  that 
the  latter  is  showing  drastic  losses  in  this  particular  busi¬ 
ness.  These  cases  could  be  extended  to  a  very  large  num¬ 
ber.  but  we  believe  the  general  experience  will  be  along  the 
lines  of  the  one  just  indicated.  Some  of  the  cities  of  the 
country  have  under  way  the  creation  and  control  of  various 
public-utility  enterprises,  all  requiring  a  very  large  issue  of 
securities  and  city  control  and  management;  and  as  a  rule 
their  municipal  credit  is  being  very  largely  damaged  and 
the  prices  <*f  their  bonds  continually  seeking  a  lower  level. 
The  credit  of  the  largest  corporation  of  the  largest  city  or 
state  or  nation  can  be  impaired  or  destroyed  by  abuse,  and 
it  is  our  judgment  that  if  the  city  of  Cleveland  or  any  other 
city  enters  the  public-utility  field  on  a  very  large  scale  and 
backs  such  undertakings  with  its  public  credit,  the  said 
public  credit  is  bound  to  receive  very  great  damage  and 


injury.  We  trust  that  this  will  not  happen  to  the  city  of 
Cleveland,  but  that  the  city  will  undertake  the  management 
of  those  things  which  are  properly  within  its  province  and 
allow  private  capital  and  business  to  take  charge  of  those 
matters  which  are  within  their  proper  province.  We  trust 
that  you  will  pardon  us  for  bringing  this  matter  to  your 
attention,  but  we  feel  we  are  in  a  measure  involved  owing 
to  the  large  transactions  that  we  have  had  in  the  past  in 
placing  the  city  of  Cleveland’s  securities.” 

Henry  L.  Doherty  &  Company  Assume  Charge  of  Sedalia 
(Mo.)  Utility. — .Active  management  of  the  Sedalia  (Mo.; 
Light  &  Traction  Company  has  been  assumed  by  Henry  L. 
Doherty  &  Co.,  who  acquired  the  property  at  foreclosure 
sale  on  June  7,  1912.  The  City  Light  &  Traction  Company, 
which  was  incorporated  under  the  laws  of  Missouri  in 
August,  1912,  in  the  interest  of  the  Doherty  company,  is 
the  successor  to  the  Sedalia  Light  &  Traction  Company. 
The  Sedalia  Light  &  Fuel  Company  is  also  owned  by  the 
same  interests.  H.  D.  Frueauff,  formerly  general  manager 
of  the  Pueblo  (Col.)  Gas  &  Fuel  Company,  has  been  ap¬ 
pointed  general  manager  of  the  Sedalia  property  and  has 
entered  upon  his  new  duties.  E.  W.  Pfenning  is  the  new 
secretary  of  the  company,  and  D.  F.  Webster  will  be  su¬ 
perintendent  of  the  electric  and  traction  lines.  J.  E.  Harsh 
is  to  have  charge  of  the  new-business  department  that  has 
been  created  by  the  new  managers.  .About  $150,000  is  to 
be  spent  upon  improvements  and  betterments  in  the  next 
two  years.  In  conhection  with  the  changes  in  ownership 
the  Sedalia  Democrat  devoted  three  columns  of  its  issue  for 
Dec.  20,  1912,  to  a  biographical  sketch  of  Henry  L.  Do¬ 
herty. 

Public  Service  Electric  (N.  J.)  to  Enlarge  Its  Marion 
Station. — Work  has  been  started  on  a  ninety-thousand- 
dollar  addition  to  the  Marion  power  station  of  the  Public 
Service  Electric  Company,  New  Jersey,  to  provide  facilities 
for  the  increased  lighting  and  industrial  business  in  the  ter¬ 
ritory  served  by  the  plant.  The  dimensions  of  the  new 
section  will  be  76  ft.  x  200  ft.  L.  C.  Becker  &  Brother.  Inc., 
of  Newark,  N.  J.,  have  the  contract  for  the  masonry  and 
the  Lackawanna  Steel  Company  will  do  the  structural  iron¬ 
work.  .A  contract  has  also  been  let  for  a  new  9000-kw 
turbo-generator  to  be  installed  in  the  new 'building.  This 
will  bring  the  rating  of  the  plant  to  67,000  kw.  The  plant 
was  originally  designed  to  admit  of  additions  as  required. 
When  first  opened,  on  Dec.  24,  1905,  its  rating  was  8000  kw. 
It  has  since  been  enlarged  several  times,  and  with  the  new 
unit  installed  its  rating  will  have  increased  more  than  eight¬ 
fold. 

Westinghouse  Electric  Doing  a  Record  Business. — ft  is 
understood  that  the  present  fiscal  period  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  ending  in 
March,  1913,  has  so  far  been  the  largest  year  in  the  history 
of  the  company  as  to  gross  and  net  profits.  It  is  fully  ex¬ 
pected  that  the  gross  business  of  101 1.  amounting  to 
$38,119,312,  and  heretofore  the  record  total,  will  be  exceeded 
this  year  by  an  appreciable  percentage,  in  view  of  the  large 
increase  that  has  been  shown  in  orders  in  the  last  six 
months  of  the  calendar  year.  The  company  is  working  at 
full  capacity  at  present  and  is  employing  more  men  thar» 
ever  before.  On  Nov.  i,  1912,  it  had  14,700  men  on  its  pay¬ 
roll,  as  compared  with  11,500  at  the  corresponding  time  in 
1911.  It  is  said  that  the  foreign  subsidiaries  of  the  West¬ 
inghouse  company  will  make  the  best  showing  in  their  his¬ 
tory  this  year. 

Authorizes  Purchase  of  Xenia  (Ohio)  Property. — The 
Ohio  Public  Utilities  Commission  has  authorized  the  pur¬ 
chase  of  the  Xenia  Gas  &  Electric  Company  by  the  Dayton 
Power  &  Light  Company.  The  latter,  to  consummate  the 
transaction,  has  obtained  permission  to  issue  preferred 
stock  to  the  amount  of  the  sale  price,  which  was  stipulated 
as  $149,750.  The  Dayton  company’s  gross  earnings  in  the 
eleven  months  ended  Nov.  30,  1912,  were  $610,899,  as  com¬ 
pared  with  $560,183  in  the  corresponding  period  of  1911, 
and  the  net  income  after  all  deductions  was  $139,319,  as 
compared  with  $92,631. 
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The  Copper  Market  as  Seen  by  a  Consumer. — The 
National  Conduit  &  Cable  Company,  in  its  monthly  review 
of  the  copper  market,  says:  “There  is  a  contraction  of  busi¬ 
ness  in  the  copper  market  at  this  writing,  and  it  is  probable 
that  the  period  of  dullness  may  last  a  little  longer.  A  slow¬ 
ing  down  in  the  force  of  the  buying  movement  as  the  year 
end  approaches  is  not  to  be  wondered  at,  however,  but  it 
is  expected  that  after  a  few  weeks  demand  will  be  decidedly 
more  active.  November  buying  reached  considerable  vol¬ 
ume,  but  lately  buyers  have  adopted  a  waiting  policy  and 
transactions  are  consequently  within  narrow  limits.  The 
steady  tone  of  the  market  was  an  encouraging  feature 
of  the  situation,  and  this  tendency  suits  manufacturers  who 
have  to  base  their  operations  months  ahead  on  the  position 
of  copper.  A  staple  market  is  of  immense  consequence  to 
the  legitimate  consumer,  and  hence  whatever  tends  to  de¬ 
velop  sound  conditions  and  prevent  spectacular  price  fluc¬ 
tuations  will  greatly  promote  permanent  enterprise  among 
the  manufacturing  industry.  Manufacturers  will  continue 
to  buy  heavily  so  long  as  the  market  for  copper  is  based  on 
sound  and  normal  conditions,  and  the  brass  and  copper 
mills  of  the  country  may  be  expected  to  operate  at  full 
capacity  just  so  long  as  it  appears  evident  that  there  is  a 
substantial  foundation  for  confidence  to  rest  on.  During 
the  last  twelve  months  there  has  been  a  great  revival  in 
the  consumption  of  copper,  and  during  the  same  period  the 
visible  supply  of  copper  has  undergone  a  heavy  reduction, 
h'or  years  the  copper  situation  seemed  to  baffle  any  attempt 
to  place  it  in  a  fundamentally  sound  condition,  but  at  last 
demand  swelled  to  such  enormous  proportions  that  the  for¬ 
midable  surplus  succumbed  to  repeated  attacks  and  the 
great  mountain  of  idle  copper  has  shrunk  from  385,038,014 
lb.  on  April  i,  191 1,  to  183,111,259  lb.  on  Dec.  i,  1912,  a  de¬ 
crease  in  twenty  months  of  201,926,755  lb.  United  States 
stocks  are  less  than  half  what  they  w’ere  eighteen  months 
ago  and  are  over  25,000,000  lb.  less  than  a  year  ago.  Recent 
prices  of  17^4  were  maintained  by  the  large  selling  interests, 
but  with  a  temporary  halt  in  new  demand  the  volume  of 
business  was  comparatively  light.  Some  outside  copper 
was  offering  at  fractional  quotations,  but  the  supply  from 
this  quarter  was  limited  and  little  business  resulted.  There 
are  indications  that  stocks  in  manufacturers’  hands  at  home 
and  abroad  will  need  replenishing  soon,  and  this  naturally 
lends  considerable  sentimental  support  to  the  market.  In 
remarkable  contrast  with  the  late  demoralization  in  the 
market  value  of  the  copper  shares  is  the  serenely  calm  con¬ 
dition  of  the  .American  copper  metal  market.  The  sharp 
decline  in  the  shares  equaled  a  depreciation  of  over 
$148,000,000  in  the  market  value  of  some  thirty-six  of  the 
best  known  copper  shares  from  the  high  point  in  1912,  and 
during  all  this  excitement  the  best  grade  of  electrolytic 
copper  was  worth  17^2(5)17^0.  a  lb.  The  stability  of  the 
copper  market  is  the  present  feature  of  the  situation  and 
is  evidence  that  the  metal  has  worked  itself  into  a  really 
strong  position.” 

Kings  County  (N.  Y.)  Electric  Light  &  Power’s  Earn¬ 
ings. — The  combined  statement  of  the  earnings  of  the 
Kings  County  Electric  Light  &  Power  Company  and  those 
of  the  Edison  Electric  Illuminating  Company  of  Brooklyn 
for  the  month  of  November,  1912,  shows  a  surplus  of 
$87,164.  as  compared  with  $120,791  for  the  same  month  last 
year.  Gross  operating  revenue  for  the  month  was  $470,452, 
as  compared  with  $449,580  in  November,  1911.  Total  oper¬ 
ating  expenses,  however,  increased  $47,131,  being  $308,723 
last  month,  as  against  $261,592  in  the  corresponding  month 
last  year.  In  the  eleven  months  ended  Nov.  30.  1912,  gross 
operating  revenue  was  $4,664,982,  as  compared  with  $4,- 
252,817  in  the  same  period  last  year.  Total  operating  ex¬ 
penses  were  $3,062,328,  as  compared  with  $2,673,168,  an 
increase  of  $389,160.  The  profit  and  loss  surplus  for  the 
eleven  months  was  $836,216,  as  compared  with  $888,232  for 
the  corresponding  period  of  1911.  The  directors  of  the 
company  have  voted  to  issue  $2,500,000  of  the  $5,000,000 
6  per  cent  debenture  bonds  authorized  by  the  stockholders 
at  a  special  meeting  held  Nov.  26,  1912,  this  amount  of  the 
proposed  issue  having  been  approved  by  the  Public  Service 
Commission  for  the  First  New  York  District  on  Dec.  17, 
1912. 

Commonwealth  Power,  Railway  &  Light  Meeting. — Di¬ 
rectors  of  the  Commonwealth  Power,  Railway  &  Light 
Company  are  to  meet  in  New  York  on  Jan.  6  to  declare 


the  regular  quarterly  dividend  of  per  cent  on  the  pre¬ 
ferred  stock.  In  view  of  the  good  gains  in  the  earnings  of 
the  company,  many  of  the  stockholders  are  expecting  some 
action  to  be  taken  at  this  meeting  toward  inaugurating 
dividends  on  the  common  stock.  Earnings  in  the  twelve 
months  ended  Sept.  30,  1912,  were  at  the  rate  of  6.4  per  cent 
on  the  $12,000,000  common  stock  outstanding. 

To  Dissolve  American  Railways  &  Lighting  Company. — 
Following  the  acquisition  last  June  by  the  Texas  Power  & 
Light  Company,  a  subsidiary  of  the  Electric  Bond  &  Share 
Company,  of  the  properties  of  the  .American  Railways  & 
Light  Company,  the  latter  has  filed  a  certificate  of  dissolu¬ 
tion  with  the  Secretary  of  State  for  New  Jersey.  The  com¬ 
pany  had  an  authorized  capital  stock  of  $3,000,000.  Details 
of  the  formation  of  the  Texas  Power  &  Light  Company  and 
its  acquisition  of  public-utility  properties  in  Texas  have  ap¬ 
peared  previously  in  these  columns. 

Three  Independent  Telephone  Companies  Absorbed. — 

Three  more  independent  telephone  and  telegraph  compa¬ 
nies  have  been  absorbed  by  the  Bell  Telephone  Company 
of  Pennsylvania.  The  companies  taken  over  are:  The 
Northeast  Independent  Telephone  Company,  of  Northeast, 
Pa.;  the  Broken  Straw  &  Still  Water  Telephone  &  Tele¬ 
graph  Company,  of  Youngsville,  Pa.,  and  the  Sheffield  Tele¬ 
phone  Company,  of  Sheffield,  Pa.  These  companies  serve 
more  than  1000  subscribers  and  have  several  hundred  miles 
of  toll  lines. 

Electrical  Securities  Corporation  Financing. — The  stock¬ 
holders  of  the  Electrical  Securities  Corporation  have  au¬ 
thorized  an  increase  of  $500,000  in  the  company’s  common 
stock,  making  the  total  authorized  $2,500,000.  The  directors 
have  declared  a  common-stock  dividend  of  25  per  cent  in 
common  stock  to  holders  of  the  common  alone.  This  is 
payable  Dec.  31  to  holders  of  record  Dec.  24.  The  General 
Electric  Company  is  the  owner  of  all  of  the  common  stock 
and  as  such  will  receive  the  entire  dividend. 

Duquesne  Light  Company  Makes  Large  Increase  in 
Capital  Stock. — The  Duquesne  Light  Company,  which  is  a 
subsidiary  of  the  Philadelphia  Company  and  supplies  a  large 
portion  of  the  East  End  of  Pittsburgh  with  electric  service, 
has  filed  notice  at  Harrisburg  of  an  increase  in  its  capital 
stock  from  $541,000  to  $25,000,000.  It  is  understood  that 
this  foreshadows  a  consolidation  of  several  smaller  cor¬ 
porations  already  under  control  of  the  Duquesne  company, 
with  a  view  to  facilitate  management. 

Utica  Home  Telephone  Company  Sold. — .Advice  has 
been  received  by  the  Public  Service  Commission  for  the 
Second  New  York  District  from  the  Utica  Home  Telephone 
Company  that  on  Dec.  7,  1912,  pursuant  to  authority  from 
the  commission,  it  sold  and  conveyed  all  its  physical  prop¬ 
erty  and  business  to  the  New  York  Telephone  Company 
for  the  sum  of  $250,000  and  the  assumption  of  the  payment 
by  the  latter  company  of  $463,100  par  value  of  outstanding 
bonds  of  the  Utica  company. 

San  Joaquin  Light  &  Power’s  Gains. — A  recently  issued 
.statement  shows  that  the  operations  of  the  San  Joaquin 
Light  &  Power  Company  extend  through  seven  counties 
of  the  San  Joaquin  Valley  and  into  sixty-two  cities  and 
towns.  On  Oct.  31,  1912,  the  company  had  14,206  light  cus¬ 
tomers,  1287  power  customers  and  4724  gas  customers,  with 
332  miles  of  60,000-volt  and  322  miles  of  30,000-volt  trans¬ 
mission  line,  and  1595  miles  of  distributing  system. 

Great  Northern  May  Electrify  New  Route. — It  is  stated 
that  the  Great  Northern  Railroad  will  electrify  its  new 
route  now  under  construction  from  Lewiston,  Mont.,  to 
New  Rockford,  N.  D.,  a  distance  of  about  530  miles.  The 
road  is  being  built  by  the  Montana  &  Eastern  Railway 
Company,  which  is  controlled  by  the  Great  Northern. 

Will  Consolidate  Harrisburg  (Pa.)  Steam  Heat  &  Power 
Company. — The  Harrisburg  Steam  Heat  &  Power  Com¬ 
pany  is  to  be  consolidated  with  the  Harrisburg  Light,  Heat 
&  Power  Company.  The  stock  of  the  latter  is  owned  by  the 
Harrisburg  Electric  Service  Company. 

To  Merge  Northern  and  Central  Colorado  Companies.. — 
Negotiations  are  now  in  progress  looking  toward  a  merger 
of  the  Central  Colorado  Power  Company  and  the  Northern 
Colorado  Power  Company.  The  combined  capitalization  is 
about  $50,000,000. 
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NEW  YORK  METAL  MARKET  PRICES. 


Copper : 

.Standard,  spot  . 

London,  standard,  spot 

Prime  Lake  . 

Electrolytic  . 

Casting 

Copper  wire,  base . 

Lead  . 

N  ickcl  . 

Sheet  zinc,  f.o.b.  smelter 

Spelter,  spot  . 

Tin,  spot  . 

Aluminum: 

I’romiit  delivery  . 

Future  . 


, — ; — Dec.  17 - , 

Bid.  Asked. 

16.75  . 

£  s  d 
74  7  6 

17.50  to  17.60 
17.40  to  17.50 
17.25  to  17.50 
19.00 

4.35 
45.00 

9.00 

7.35 
49-87;^ 

26.00  to  26.50 
25.75  to  26.25 


- Dec.  23 - X 

Bid.  Asked. 
17.00  17.37^ 

£  s  d 
75  15  0 

17.60  to  17.65 

17.50  to  17.55 
17.35  to  17.40 

19.00 

4.35 
45.00 

9.00 

7.35 
50.25 

26.25  to  26.50 

26.50  to  26.37 


OLD  METALS. 


Heavy  copper  and  wire .  16.00 

Brass,  heavy  .  10.00 

Brass,  light  .  8.50 

Lead,  heavy  .  4,15 

y.'iic,  scrap  .  6.12^ 


16.00 

10.00 

8.50 

4.15 

6.12^ 


COPPER  EXPORTS  IN  DECEMBER. 
Total  tons  to . Dec.  18,  15,534 


Dec.  24,  18,834 


INDUSTRIAL  SECURITIES. 


Security. 

Capital  Stock 
Listed. 

! 

DIVIDEND. 

QUOTATION. 

Per  Cent. 

Period. : 

Dec.  1 

s!  Dec.  24 

Allis  Chalmers,  2(1  assess. 

$17,151,100 

li 

Ij* 

Allis-Chalmers,  pf.,  24  as- 

14,034,700 

6i‘ 

4j* 

Amalgamated  Copper.  .  . . 

153  >87;  900 

1  ' 

0 

71« 

75i 

American  Tel.  &  Tel . 

334,712,300 

2 

0 

140 

140 

CrcK'ker-Wheeler,  c . 

1 . 700,000 

0 

85* 

85* 

Crocker  Wheeler,  pf . 

1  500,000 

1! 

Q 

104* 

104* 

16,074,425 

5.4 

534 

f'leneral  Electric . 

77,726,700 

2 

0 

181i 

183* 

Mackav  Cos.,  c . 

41,380.400 

H 

0 

82 

82* 

Mackav  Cos.,  T)f . 

50,000,000 

1 

0 

66; 

661* 

Western  Cnion  Tel . 

79.943,400 

i 

Q 

7H 

751 

Westinfihouse,  E,  &  M.,  c. 

31,685,300 

1 

0 

76? 

794 

WestinKhouse,  E.  &•  M.,  pf. 

3.998. 700 

li 

0 

121* 

1214 

♦Last  price  quoted 


Personal 


Mr.  W.  O.  Hensgen  has  been  appointed  inspector  at  Clii- 
ca)>o  for  the  new  radio  service  of  the  Department  of  Com- 
tnerce  and  T.ahor. 

Mr.  H,  L.  Aller  has  been  appointed  manager  of  the  ]*a- 
cilic  Cas  IClectric  Company  of  Phoenix,  Ariz..  in  place  of 
Mr.  R.  G'.  Wliitmarsh,  resigned. 

Mr.  E.  W.  Pfenning,  of  Joplin,  Mo.,  has  been  appointed 
secretary  of  the  City  Light  &  Traction  Company  of  Sedalia, 
Mo.,  and  will,  among  other  duties,  assist  General  Manager 
I'rueauff. 

Mr.  Mason  H.  Lytle  has  been  apointed  business  agent  of 
the  Miami  Light,  Heat  &  Power  Company  of  Piqua.  Ohio 
Mr.  Lytle  was  formerly  connected  with  the  Dayton  (Ohio) 
I’ower  &  Light  Company. 

Mr.  William  H.  Blood,  Jr.,  i)ast-president  of  the  Electric 
\  ehicle  .Association  of  .America,  will  have  a  banquet  ten¬ 
dered  to  him  by  the  association  on  Jan.  t6.  1913,  at  Del- 
monico’s.  New  York  City. 

Mr.  R.  B.  Hamner,  for  many  years  manager  of  the  Sedalia 
(Mo.)  Light  &  Traction  Company,  has  recently  retired  and 
will  spend  the  winter  in  taking  a  much-needed  rest  with  his 
family  at  San  .Antonio,  Tex. 

Mr.  J.  E.  Harsh,  formerly  contract  agent  for  the  Empire 
District  Electric  Company,  Joplin,  Mo.,  has  been  placed  in 
charge  of  the  new-bu.siness  department  of  the  City  Light  & 
Traction  Company,  Sedalia,  Mo. 

Mr.  J.  N.  Bidwell  has  been  promoted  to  the  position  made 
vacant  by  the  resignation  of  Mr.  H.  M.  Hovey  in  the  signal¬ 
ing  department  of  the  joint  engineering  staff  serving  the 
Wisconsin  railroad  and  tax  commissions. 


Mr.  H.  M.  Hovey  has  withdrawn  from  the  signalng  de¬ 
partment  of  the  joint  engineering  staff  serving  the  Wis¬ 
consin  railroad  and  tax  commissions  to  serve  as  a  consult¬ 
ing  engieer  for  group  of  interurban  electric  railways  in  the 
State  of  Indiana  in  connection  with  an  extensive  block 
signaling  installation. 

Mr.  D.  F.  Webster,  connected  formerly  with  the  Se¬ 
dalia  (Mo.)  Light  &  Traction  Company,  will  remain  with 
its  successor — the  City  Light  &  Traction  Company — as 
superintendent  of  the  electric  and  traction  lines  and  will 
have  direct  charge  of  extensive  improvements  which  the 
company  intends  making. 

Mr.  H.  D.  Frueauff,  formerly  with  the  Pueblo  (Col.)  Gas 
&  Fuel  Company,  has  been  appointed  general  manager  of 
the  City  Light  &  Traction  Company,  of  Sedalia,  Mo.  This 
company  was  incorporated  last  summer  under  the  laws  of 
Missouri  to  succeed  the  Sedalia  Light  &  Traction  Company 
and  is  controlled  by  Henry  L.  Doherty  &  Company. 

Mr.  W.  N.  Fashbaugh  has  been  appointed  general  su¬ 
perintendent  of  traffic  of  the  Western  Union  Telegraph 
Company,  with  headquarters  in  New  York  City.  His  ap¬ 
pointment  becomes  effective  Jan.  i.  Mr.  Fashbaugh  has 
previously  been  connected  with  the  handling  of  traffic  mat¬ 
ters  of  the  Western  Lmion  organization  in  the  capacity  of 
traffic  engineer.  He  is  an  associate  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers. 

Mr.  Emerson  L.  Franklin  has  resigned  as  general  super¬ 
intendent  of  the  Eastern  Pennsylvania  Power  Company, 
Easton,  Pa.,  effective  Jan.  i.  Mr.  Franklin  was  formerly 
superintendent  of  the  Easton  Gas  &  Electric  Company,  and 
when  Messrs.  Meikleham  &  Dinsmore,  of  .New  A’^ork, 
bought  up  the  property  and  consolidated  it  with  that  of 
the  People’s  Consolidated  Service  Company,  thus  eliminat¬ 
ing  competition  in  Easton,  Mr.  Franklin  was  made  general 
superintendent. 

Mr.  Belvidere  Brooks,  for  some  time  past  general  man¬ 
ager  of  the  Western  Union  Telegraph  Company,  will  be 
advanced  on  Jan.  i  to  the  position  of  vice-president,  in 
charge  of  commercial  and  public  relations,  with  headquar¬ 
ters  in  New  York  City.  Numerous  other  changes  in  titles 
among  the  Western  Union  officials  will  take  place  on  the 
same  date.  The  company  has  long  maintained  six  operating 
divisions  covering  the  whole  country,  each  in  charge  of  a 
general  superintendent.  On  Jan.  i  the  several  general  su¬ 
perintendents  w'ill  be  appointed  general  managers,  with  the 
same  general  duties  as  before.  Mr.  A.  G.  Saylor  will  be¬ 
come  general  manager  of  the  Eastern  division,  with  head¬ 
quarters  in  New  York  City;  Mr.  T.  P.  Cook  w’ill  head  the 
Western  division,  with  headquarters  at  Chicago;  Mr.  W.  J. 
Lloyd  will  have  headquarters  at  Denver  in  charge  of  the 
Mountain  division;  Mr.  C.  H.  Gaunt  w’ill  become  general 
manager  of  the  Pacific  division,  w'ith  headquarters  at  San 
Francisco,  and  Mr.  H.  C.  Worthen  will  be  general  manager 
of  the  Southern  division,  with  headquarters  at  Atlanta.  No 
appointment  of  general  manager  for  the  Gulf  division  has 
yet  been  announced. 

Mr.  George  M.  Yorke,  engineer  of  the  Western  Union 
Telegraph  Company,  has  been  appointed  general  superin¬ 
tendent  of  plant  of  the  same  company,  effective  Jan.  i.  Mr. 
A^orke  was  graduated  from  the  Massachusetts  Institute  of 
Technology  in  1893,  taking  the  degree  of  S.  B.  in  electrical 
engineering.  He  soon  entered  the  employ  of  the  American 
Telephone  &  Telegraph  Company,  serving  in  various  capaci¬ 
ties  in  the  long-distance  operating  department.  In  1899  Mr. 
A’orke  was  transferred  to  the  engineering  department  of 
the  company  in  New  Y'ork  City,  remaining  there  until  1908, 
when  he  was  appointed  assistant  general  superintendent  of 
plant  at  the  time  the  long-distance  operating  department 
was  completely  reorganized.  Mr.  Yorke  served  in  this 
capacity  until  the  Bell  Telephone  interests  assumed  active 
supervision  of  the  operation  of  the  Western  Union  Tele¬ 
graph  Company,  and  at  that  time  he  was  appointed  engi¬ 
neer,  with  general  jurisdiction  over  the  system.  He  has 
had  a  long  and  varied  experience  in  the  telephone  and  tele¬ 
graph  business  and  has  had  in  his  charge  the  design  of  much 
of  the  long-distance  plant  of  the  American  Telephone  & 
Telegraph  Company.  He  is  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  is  widely  known  in 
the  telephone  and  telegraph  industry. 
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BIRMINGHAM,  ALA. — J.  M.  Dewberry,  president  of  the  Tidewater 
Pwr.  Co.,  has  announced  that  his  company  is  ready  to  begin  work  on  the 
construction  of  a  power  plant  as  soon  as  the  City  Commission  will  grant 
an  electi^  power  franchise  in  Birmingham.  The  company  already  has  an 
•electric  light  franchise  in  the  city.  The  power  plant  will  be  located  on  the 
Warrior  River,  near  the  coal  mines  of  the  company. 

GLENDALE,  ARIZ. — The  Secretary  of  the  Interior  has  approved  the 
contract  under  which  the  municipality  of  Glendale  will  be  supplied  with 
electricity  from  the  transmission  lines  of  the  Reclamation  Service  which 
pass  near  by. 

BENTON,  ARK. — The  Garland  Pwr.  &  Devel.  Co.  has  engaged  Ford, 
Bacon  &  Davis,  115  Broadway,  New  York,  N.  Y.,  as  engineers  in  con¬ 
nection  with  the  construction  of  hydroelectric  plants  on  Ouachita  River 
to  develop  28,000  hp.  The  cost  of  the  hydroelectric  plant  and  trans¬ 
mission  system  is  estimated  at  about  $3,000,000.  C.  C.  Cavanaugh,  of 
Little  Rock,  is  president. 

HUNTINGTON,  ARK. — The  Coal  &  Gas  Belt  El.  Co.  expects  to  pur¬ 
chase  within  the  next  30  days  a  carload  of  25-ft.,  30-ft.  and  35-ft.  white 
cedar  poles  (6-in.  tops)  and  copper  wire,  and  will  install  within  the  next 
six  months  one  1875^-kva  steam  turbo-generator  in  the  Huntington  power 
station,  orders  for  which  have  already  been  placed.  Within  the  next 
three  months  the  company  expects  to  purchase  $2,500  worth  of  wiring 
supplies.  L.  E.  I.,ake  is  secretary. 

ALII.\MBR.\,  C.\L. — Notices  have  been  posted  for  the  installation  of 
an  ornamental  street-lighting  system  under  the  Vrooman  act  to  be  ex¬ 
tended  on  Main  Street  for  3  miles,  from  the  western  to  the  eastern 
city  limits,  and  also  on  Garfield  Avenue  for  about  2  miles,  making  a 
total  of  5  miles.  The  reinforced-concrete  mission  style  of  post  will  be 
used,  each  carrying  three  lamps. 

.\KKDY(J  GK.WDE,  C.\L. — The  State  Railroad  Commission  has 
granted  the  Midland  Counties  Gas  &  El.  Co.  permission  to  purchase  the 
controlling  interest  in  the  Russel  Robison  Wtr.  &  El.  Co.,  of  .\rroyo 
Grande,  from  the  Coalinga  Wtr.  &  El.  Co. 

LOS  .\XGELF1S,  C.\L. — The  City  Council  has  authorized  the  city  at¬ 
torney  to  draw  an  ordinance  providing  for  the  installation  of  boulevard 
electroliers  on  Seventh  Street  to  Hoover  Street. 

•  MONT.VGUE,  C.'\L. — Preliminary  surveys  are  being  made  for  a  hydro¬ 
electric  and  irrigation  project  near  Montague  by  Symmes  &  Means, 
engineers,  of  San  Francisco.  Water  is  to  be  taken  from  Upper  Klamath 
River  and  dropped  into  Shasta  Valley.  It  is  estimated  that  about  40,000 
hp  may  ultimately  be  developed. 

S.\N  I>K!RX.\RDIN'0,  C.\L. — The  second  trackless  trolley  line  in 
California  will  soon  begin  operation  from  Grava,  in  El  Cajon  Pass,  to 
the  rock  quarries  back  in  the  mountains.  The  line  will  be  extended  in 
the  spring  to  a  summer  resort  in  Big  Pine  Canyon. 

S.\X  FRAXCISCO,  C.-\L. — The  San  Francisco-Oakland  Terminal  Ry. 
Co.  has  applied  to  the  State  Railroad  Commission  for  permission  to 
exercise  franchise  rights  for  a  street  railway  on  Euclid  .\venue  and 
Eunice  Street,  Berkeley. 

S.\X  J.VCIXTO,  C.VL. — The  City  Trustees  have  accepted  the  proposi¬ 
tion  of  the  Southern  Sierras  Pwr.  Co.  for  additional  street  lamps.  Under 
the  new  arrangements  the  lamps  will  burn  all  night  and  will  cover  an 
area  several  times  the  size  of  the  present  lighteil  territory. 

WILLOWS,  C.\L. — The  Oro  El.  Cor])n.,  of  Oroville,  has  applied  to 
the  Board  of  Supe'^visors  of  the  County  of  Glenn  for  a  franchise  to 
erect  and  maintain  a  transmission  line  for  the  distribution  of  electricity 
for  lamps,  heaters  and  motors  in  Glenn  County.  Sealed  bids  will  be  re¬ 
ceived  by  W.  H.  Hale,  clerk  of  board,  for  the  sale  of  said  franchise 
until  Jan.  7. 

YREK.\,  C.\L. — The  California-Oregon  Pwr.  Co.  (Siskiyou  division) 
exi)ects  to  erect  within  the  next  three  months  a  600-kw,  60,000-volt  out¬ 
door  substation  and  3  miles  of  60,000-volt  transmission  line;  also  to 
purchase  one  60,000-volt  pole-top  switch.  O.  G.  Steele  is  division  super¬ 
intendent. 

GI.ENWOOD  SPRIXGS,  COL.— The  Glenwood  Lt.  &  Wtr.  Co.  may 
possibly  in  the  spring  erect  a  transmission  line,  about  3  miles,  into  the 
suburban  district,  for  the  purpose  of  supi)lying  electricity  for  lamps  to 
a  group  of  small  farms.  H.  G.  Overbeck  is  general  manager. 

HARTFORD,  COXN. — Notice  has  been  filed  by  the  Norwich,  Colches¬ 
ter  Si  Hartford  Trac.  Co.  that  it  proposes  to  petition  the  next  General 
Assembly  for  an  amendment  of  its  charter  so  as  to  extend  the  time  of 
construction  to  Dec.  1,  1917,  to  increase  its  capital  stock  from  $1,000,000 
to  $2,000,000,  and  for  the  right  to  supply  electricity  for  lamps  and  motors 
in  the  towns  of  Glastonbury  and  Marlborough. 

HARTFORD,  CONN. — The  Farmington  River  Pwr.  Co.  has  applied  to 
the  General  Assembly  for  an  amendment  of  its  charter  giving  it  the 
privilege  of  supplying  electricity  in  Suffield  and  Enfield.  By  its  present 
charter  the  company  has  the  right  to  operate  in  the  towns  of  Windsor, 
Bloomfield,  Windsor  Locks,  West  Hartford  and  Hartford.  The  com¬ 
pany  also  asks  for  permission  to  increase  its  capital  stock  from  $250,000 
to  $500,000  if  necessary,  and  also  to  issue  bonds  to  the  amount  of 
$150,000. 

LYME,  COXX. — The  Lyme  El.  Co.  has  petitioned  the  General  Assem¬ 
bly  for  an  amendment  to  its  charter  giving  the  company  the  right  to 


distribute  and  sell  electricity  in  Crescent  Beach;  also  for  permission  to 
erect  transmission  lines  to  supply  the  service. 

MONTVILLE,  CONX. — petition  for  a  charter  for  the  Kitemaug  El. 
Lt.  &  Pwr.  Co.  will  be  presented  to  the  next  Legislature  by  William  E. 
Walker,  of  Norwich:  Frank  W.  Browning,  of  Kitemaug,  and  Charles  W. 
Comstock,  of  Montville.  The  promoters  propose  to  construct  a  power 
plant  on  the  bank  of  the  Thames  River  in  Montville  to  supply  electricity 
in  the  towns  of  Montville,  Ledyard  and  Waterford.  It  is  also  proposed 
to  erect  a  steam  power  plant. 

NEW  HAVEN,  CONX. — The  Housatonic  Pwr.  Co.  will  petition  the 
incoming  State  Legislature  for  power  to  construct  a  series  of  new  dams 
on  the  Housatonic  River,  which,  however,  is  essentially  a  readjustment 
of  old  powers  given  to  the  company  by  the  State  Legislature.  The  plans 
call  for  a  dam  across  the  Housatonic  River  between  Pootacuck  River  and 
Southville,  to  have  a  height  35  ft.  above  the  present  surface  water. 
•Another  dam  is  to  be  located  between  the  pool  of  the  lower  dam  and 
Lover’s  Leap,  5  ft.  high.  The  petition  also  forecasts  a  third  dam,  25  ft. 
high,  at  Roxbury  Falls  on  the  Shepaug  River,  about  6  miles  north  of 
the  Housatonic.  These  dams  are  to  be  used  sooner  or  later  for  the  ItKal 
development  of  electric  power.  The  plans  contemplate  ultimately  the 
construction  of  a  high  dam  across  the  Housatonic  River  just  below  the 
mouth  of  the  Shepaug  River. 

W.ASHIXGTOX,  D.  C. — Scaled  bids  will  be  received  at  the  office  of 
the  Secretary  of  .Agriculture,  Department  of  .Agriculture,  Washington, 
D.  C.,  until  Dec.  31  for  furnishing  at  the  power  house  of  the  Depart¬ 
ment  of  .Agriculture  an  electric  generator  and  l)edplate.  Specifications 
and  full  information  may  be  obtained  upon  application  to  the  chief  clerk 
of  this  department.  W.  M.  Hays,  acting  secretary. 

WASHIXGTOX,  D.  C. — Sealed  proposals  will  be  received  by  the  elec¬ 
trical  engineer  in  charge  of  the  automatic  scales  at  the  office  of  the 
secretary.  Treasury  Department,  Washington,  D.  ('.,  until  Jan.  15,  1913, 
for  furnishing  and  installing,  complete,  automatic  weighing  and  record¬ 
ing  scales  for  customs  service,  in  accordance  with  specifications,  copies- 
of  which  may  be  obtained  at  that  office.  James  F.  Curtis  is  assistant 
secretary. 

.\TL.'\XT.\,  G.\. — The  City  Council  has  granted  Joel  Hurt,  presi¬ 
dent  of  the  .-Atlanta  Realty  Corpn.,  a  permit  to  erect  a  power  plant,  to 
cost  $150,000,  in  connection  with  a  large  building  on  Edgewood  .Avenue. 

SPRIXGFIELD,  G.A. — Bonds  to  the  amount  of  $10,000  have  been, 
voted  for  the  installation  of  an  electric-light  system  and  construction  of 
a  school  building. 

BOISE,  IDAHO. — Tlie  Crane  Pwr.  &  Irrigation  Co.,  Ltd.,  expects  to 
complete  within  the  next  12  months  a  12,000-hp  hydraulic  power  plant 
and  a  7000-hp  substation  to  supply  electricity  for  pumping  water  for  irri¬ 
gating  purposes.  Equipment  has  been  purcha.sed  for  the  plant,  consisting 
of  four  .Allis-Chalmers  quadruple  turbines  of  3000  hp  each  and  .-Allis- 
Cbalmers  generators  of  2000  kva,  with  switching  equipment  for  both 
power  house  and  substation  and  also  material  for  a  66,000-volt  trans¬ 
mission  line,  62  miles  long.  Oswald  H.  Scott  is  secretary. 

B.-AT.AA’I.A,  ILL. — The  City  Council  is  contemplating  the  purchase  of 
a  new  engine  for  the  municipal  electric-light  plant,  to  cost  about  $7,000. 

DUXDEE,  ILL. — The  Village  Board  of  AA'est  Dundee  has  decided  to- 
install  an  electric-light  plant  to  light  the  streets  of  the  village. 

F. ARMIXGTOX,  ILL. — The  People’s  El.  Ser.  Co.  is  extending  its 
transmission  line  from  Middle  Grove  to  the  Xewcolm  Farm,  which  will 
be  equipped  with  electrically  driven  machinery  and  water-works  system. 
The  McCourtney  grain  elevator  at  Midille  Grove  will  also  use  electrically 
driven  machinery. 

FR.AXKLIXVILLE,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.,  of 
Mattoon,  has  applied  to  the  Village  Board  for  a  50-year  franchise  to  dis¬ 
tribute  electricity  in  this  village. 

G. ALESBURG,  ILL. — The  City  Council  has  granted  VV'einberg  Brothers 
a  30-year  franchise  to  distribute  electricity  on  certain  streets  of  the  city. 

H. -AMMOND,  ILL. — The  City  Council  has  entered  into  a  contract  with 
E.  B.  Leavitt,  proprietor  of  the  city  garage,  whereby  Mr.  Leavitt  will 
supply  electricity  to  maintain  35  lamps  for  lighting  the  streets  of  the  city. 

LEWISTOAV'N,  ILL. — The  City  Council  has  granted  the  Fulton  County 
Tel.  &  Teleg.  Co.  a  25-year  franchise  to  operate  a  telephone  system  in 
this  city. 

LIXCOLX,  ILL. — The  City  Council  has  granted  the  Lincoln  St.  Ry. 
Co.  a  20-year  franchise  to  lay  tracks  on  Eighth  and  State  Streets  in 
Lincoln. 

LIXCOLX,  ILL. — The  City  Council  is  considering  the  proposition  to 
purchase  the  property  of  the  Lincoln  Wtr.  &  Lt.  Co.,  to  be  owned  and 
operated  by  the  municipality. 

MFyfROPOLIS,  ILL. — The  purchase  of  one  100-kva,  three-phase,  60- 
cycle  direct-connected  engine  and  generator  with  switchboard  for  the 
municipal  electric-light  plant  is  contemplated  within  the  next  30  days.  P. 
.AI.  Richards  is  superintendent. 

NEPOXSET,  ILL. — The  Village  Board  is  considering  a  proposition  to 
dispose  of  its  municipal  electric-light  plant.  It  is  said  that  two  companies 
are  negotiating  for  its  purchase  and  that  both  contemplate  erecting 
transmission  lines  to  Buda.  Sheffield  and  other  nearby  towns  if  the  sale 
is  consummated. 

PEKIX,  ILL. — The  Tazewell  County  Board  of  Supervisors  has  decided 
to  erect  ornamental  lamps  on  four  sides  of  the  County  Court  House 
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square,  pruvided  the  merchants  install  a  similar  number  on  opposite 
sides  of  the  streets. 

I’ESOTUM,  ILL. — The  Village  Board  has  awarded  a  contract  for 
lighting  the  streets  of  the  village  to  the  Central  Illinois  Pub.  Ser.  Co., 
of  Mattoon.  A  transmission  line  will  be  erected  from  Mattoon  to 
I’resotum  to  furnish  the  service 

RAYMOND,  ILL. — Application  has  been  made  to  the  Village  Board 
by  W.  B.  Adams,  of  Taylorville,  for  a  50-year  franchise  to  erect  trans¬ 
mission  lines  to  supply  electricity  in  this  village.  The  company  pro¬ 
poses  to  install  an  electric-light  and  ice  plant  and  water-works  pumping 
station. 

SILV'IS,  ILL. — The  Automatic  Home  Tel.  Co.,  which  was  granted  a 
franchise  in  Moline  and  Rock  Island,  has  petitioned  the  Village  Board 
for  a  franchise  to  operate  a  telephone  system  in  Silvis. 

ALKX.WORIA,  IND. — The  old  power  house  of  the  Central  Indi¬ 
ana  Ltg.  Co.  here  is  being  dismantled  and  will  be  converted  into  a  sub¬ 
station  to  distribute  electricity  transmitted  from  tbe  power  houses  at 
Fiwood  and  Muncie. 

COLUMBUS,  IND.— The  City  Council  has  decided  to  replace  25  arc 
lamps  in  the  outskirts  of  the  city  with  tungsten  lamps.  Provision  was  also 
made  to  install  tungsten  lamps  in  other  parts  of  the  city  until  the  ca¬ 
pacity  of  the  municipal  plant  is  reached. 

KKND.\1.L\  ILLE,  IND. — C.  J.  Munton,  manager  for  the  receiver  of 
the  Toledo  &  Chicago  Interurban  Ry.  Co.,  has  announced  that  the  bond¬ 
holders  have  contracted  with  the  General  Electric  Co.  for  equipment 
necessary  to  change  the  system  from  alternating  current,  3000  volts,  to 
direct  cur'^ent,  600  volts.  Tliis  change  will  require  the  erection  of  four 
substations. 

LtX'i.XNSPORT,  IND. — Improvements  are  contemplated  to  the  munici¬ 
pal  electric-light  plant  within  the  next  few  months,  including  the  in¬ 
stallation  of  a  surface  condenser  for  40,000  lb.  of  steam  and  coal  and 
ash  hanilling  machinery.  J.  H.  Stewart  is  engineer  and  superintendent. 

NhWC.XSTLE,  IND. — Franchises  have  been  secured  by  M.  E.  Graston, 
rejiresenting  the  Union  Trac.  Co.,  in  the  towns  of  Kennard,  Shirley  and 
Wilkinson  to  erect  transmission  lines  for  the  distribution  of  electricity 
for  lanqis  and  motors  in  those  towns.  Contracts  have  also  been  secured 
by  the  company  for  street  lighting  in  these  towns.  Negotiations  are  also 
under  way  with  the  Board  of  Trustees  of  Willow  Branch  for  a  franchise 
in  that  town. 

TERRE  II.M’TE,  INI). — The  Terre  Haute,  Indianapolis  &  Eastern 
Trac.  Co.  expects  to  install  within  30  days  one  6250-kw  General  Electric 
turbine  and  auxiliaries.  Contracts  have  been  placed  for  equipment. 

1>\  KRS\TLLE,  I.\. — The  Dyersville  l.t.  &  Wtr.  ('o.  contemplates  the 
installation  of  an  electric-light  plant,  provided  a  renewal  of  franchise  is 
granted. 

I'ttREST  CITY,  I.\. — The  Forest  City  El.  Lt.  &  Pwr.  Co.  expects  to 
make  extensive  improvements  to  its  plant  about  next  June,  including  the 
construction  of  a  new  power  house,  installation  of  boilers,  generators, 
switchboards,  pumps,  etc.  F.  Kellogg  is  president  and  manager. 

IIF.RINGTON,  K.\N. — Extensions  are  contemplated  to  the  municipal 
electric-light  plant  within  the  next  seven  months.  The  plant  is  now 
furnishing  electricity  to  the  town  of  Hope  over  a  three-phase  circuit  of 
914  miles.  George  F.  Brockman  is  superintendent. 

HOISINGTON,  KAN. — The  Hoisington  El.  &  Ice  Co.  expects  to  pur¬ 
chase  within  the  next  live  months  three  50-kw,  13,200-2300-volt  trans¬ 
formers  for  the  Hoisington  substation  and  within  the  next  three  months 
exi)ects  to  jiurchase  a  carload  of  25-ft.  (7-in.  top)  cedar  poles.  J.  R. 
.Mur|>hy  is  manager. 

P.\KSONS,  K.\N. — .\  committee  has  been  appointed  to  make  investi¬ 
gations  of  municipal  ownership  of  electric-light  plants.  H.  11.  Brown, 
L.  T.  Beagle  and  T.  L.  Waite,  Sr.,  are  members  of  the  committee. 

T()1’EK.\,  K.\N. — .\  i>etition  has  been  presented  to  the  City  CommiS' 
sioiiers  by  tile  property  owners  of  North  Topeka  asking  for  an  exten¬ 
sion  of  the  ornamental  street-lighting  system  to  North  Topeka.  The  pro¬ 
posed  extension  will  extend  from  Melan  Bridge  north  on  Kansas  Avenue 
to  Gordon  Street. 

FULTON,  KY. — The  property  of  the  Fulton  Lt.  &  Bwr.  Co.  has  been 
purchased  by  capitalists  of  St.  Louis,  Mo.,  for  about  $40,000.  Imjjrove- 
ments  and  additions  will  be  made  to  the  plant  involving  an  expenditure 
of  about  $40,000.  G.  K.  Mittenberger,  of  St.  Louis,  Mo.,  is  president  of 
the  new  corporation.  Judson  H.  Broughton  and  W.  C.  Morehead  are 
also  interested  in  the  new  company. 

M  UN  FORDXTLLE,  KY. — .V  company  has  been  organized  in  Mun- 
fordvillt  for  the  purpose  of  establishing  an  electric  light  and  power  idant 
here.  Work  will  begin  on  plant  as  soon  as  franchise  can  be  secured. 

P.ARIS,  KY. — The  Paris  Gas  &  EL  Co.,  which  was  recently  purchased 
by  the  Kentucky  Utilities  Co.,  has  closed  contracts  with  the  City  Council 
for  furnishing  electricity  for  lighting  the  streets  of  the  city  for  a  period 
of  two  years.  The  system  is  to  be  extended,  eliminating  gas  lamps. 

SOMERSET,  KY. — The  Kentucky  Utilities  Co.,  which  recently  took 
o^-er  the  property  of  the  United  Wtr.,  Lt.  &  Trac.  Co.,  will  begin  im¬ 
provements  on  the  local  plant.  It  is  proposed  to  build  a  new  plant  at 
a  cost  of  about  $75,000. 

B.-\TON  ROUGE,  L.A. — The  City  Council  has  granted  the  Baton  Rouge 
El.  Co.  a  franchise  providing  for  the  construction  of  an  electric  railway 
from  1  afayette  Street  out  Floritia  to  Tenth  Street,  on  Tenth  Street  to 
North  Boulevard,  on  North  Boulevard  to  East  Boulevard,  and  down 


East  Boulevard  to  Reddy  Street.  Work  is  to  begin  at  once  on  the  pro¬ 
posed  railway. 

PORTF..\Nn,  .M.‘\INE. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until 
Jan.  6,  for  an  electric  elevator  in  the  United  States  post  office,  Portland, 
Maine,  in  accordance  with  plans  and  specifications,  copies  of  which  may 
be  obtained  at  the  above  office.  Oscar  Wenderoth  is  supervising  archi¬ 
tect. 

SANFORD,  MAINE. — The  Cumberland  County  Pwr.  &  Lt.  Co.,  of 
Portland,  has  acquired  the  property  of  the  Ossipce  Valley  Pwr.  Co., 
which  supplies  electrical  service  in  Sanford,  Alfred  and  VV^aterboro. 

BALTIMORE,  MD. — Plans  have  been  prepared  by  the  Consolidated 
El.  Lt.  &  Pwr.  Co.  for  the  construction  of  a  one-story  concrete  boiler 
house,  50  ft.  by  78  It.,  to  be  erected  at  the  foot  of  Leadenhall  Street, 
at  a  cost  of  about  $50,000.  The  structure  will  be  of  sufficient  size  to 
accommodate  two  450-hp.  boilers. 

FREDERICK,  MD. — Plans  are  being  considered  by  the  city  officials 
for  improvements  to  the  municipal  electric-light  plant. 

R(X!KVILLE,  MD. — The  Potomac  El.  Pwr.  Co.,  of  Washington,  D. 
C.,  has  been  granted  permission  to  extend  its  electric  transmission  lines 
from  Rockville  along  the  Frederick  Road  to  Gaithersburg,  and  from 
Frederick  Road  along  the  roads  leading  to  Derwood  and  Washington 
Grove. 
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BOSTON,  M.\SS. — The  directors  of  the  Boston  &  Maine  Railroad 
Co.  have  appropriated  $2,800,000  for  purchase  of  equipment  and  im¬ 
provements  to  the  property,  of  which  $800,000  will  be  used  for  automatic 
block  signals,  electric  lighting  and  fans  in  dining  cars  and  for  improve¬ 
ments  to  shops. 

EDG.\RTOWN,  M.ASS. — Sealed  proposals  will  be  received  by  the 
County  Commissioners  of  Dukes  County,  Edgartown,  Mass.,  until  Jan. 
10,  1913,  for  wiring  and  equipping  the  county  court  house  for  electric 
lighting,  in  accordance  with  specifications  which  may  be  seen  on  applica¬ 
tion  to  the  commissioners  or  the  clerk  of  courts.  William  D.  Harding 
is  a  member  of  the  commission. 

LEOMINSTER,  MASS. — The  Leominster  El.  Lt.  &  Pwr.  Co.  has  ap¬ 
plied  for  permission  to  issue  1500  shares  in  capital  stock  to  be  issued  at 
$100  each,  the  proceeds  to  be  used  for  additions  and  improvements  to 
its  plant. 

.  MILLBURY,  MASS. — The  Worcester  Consol.  St.  Ry.  Co.  contemplates 
the  erection  of  a  transformer  station  near  the  power  house  on  Provi¬ 
dence  Street  in  Millbury. 

NORTH  ADAMS,  MASS. — The  North  -Adams  Gas  Lt.  Co.  has  applied 
to  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for  per¬ 
mission  to  issue  4000  shares  of  capital  stock  at  $130  per  share,  the  pro¬ 
ceeds  to  be  used  for  additions  and  improvements  to  its  property. 

FRANKFORT,  MICH. — The  Benzie  County  Pwr.  Co.  is  reported  to 
have  purchased  the  property  of  the  Frankfort  El.  Lt.  Co.  and  will  take 
over  the  system  at  once. 

J-ACKSON,  MICH. — The  Commonwealth  Pwr  Co.,  Jackson,  has  ap¬ 
plied  to  the  State  Railroad  Commission  for  permission  to  issue  $457,00C 
in  bonds,  to  be  divided  among  nine  subsidiaries  of  the  corporation  for 
improvements  and  extensions  as  follows:  The  Pontiac  Pwr.  Co.,  $5,000; 
Flint  EL  Co.,  $9,000;  Consumers’  Pwr.  Co.,  of  Kalamazoo,  $19,000;  Bay 
City  Pwr.  Co.,  $4,000;  Saginaw  Pwr.  Co.,  $27,000;  Grand  Rapids  & 
Muskegon  El.  Co.  $92,000;  Economy  Pwr.  Co.,  $14,000;  Commonwealth 
Pwr.  Co.,  of  Jackson,  $86,000,  and  Au  Sable  El.  Co.,  $201,000. 

BOA'D,  MINN. — Bonds  to  the  amount  of  $7,500  have  been  voted  for 
the  installation  of  an  electric-light  system  in  Boyd. 

CROOKSTON,  MINN. — The  Red  River  Farm  &  Land  Co.  contem¬ 
plates  a  1500-kw,  60-cycle,  three-phase  hydraulic  development  on  Red 
Lake  River,  4  miles  cast  of  the  city,  within  the  next  six  months,  and  ex¬ 
pects  to  purchase  waterwheel,  generating  equipment,  switchboard,  etc.  E. 
Peterson  is  interested  in  the  company. 

M.ADISON,  MINN. — Improvements  are  being  made  to  the  municipal 
electric-light  plant,  including  the  installation  of  two  100-kw  alternating- 
current,  direct-connected  units,  new  transmission  lines  for  commercial 
lignting  and  power  service.  Tlie  new  lighting  system  is  to  be  com¬ 
pleted  about  March  1.  J.  C.  Bang  is  manager. 

ROCHESTER,  MINN. — The  Zumbro  Pwr.  Co.,  which  proposes  to  build 
a  hyd'-oelcctric  plant  on  the  Zumbro  River  in  the  towns  of  Mazeppa  and 
Zumbro,  has  submitted  a  proposition  to  the  Cjty  Council  to  supply  elec¬ 
tricity  here. 

WHITE  BEAR  LAKE,  MINN.— The  Consumers’  Pwr.  Co.,  of  White 
Bear  Lake,  contemplates  the  purchase  of  100  meters,  several  transformers 
and  a  quantity  of  No.  8  wire  for  services;  also  wires  for  numerous  ex¬ 
tensions.  J.  VV'.  Mattimore  is  superintendent. 

LEE’S  SUMAIIT,  MO. — The  property  of  the  Lee’s  Summit  El.  Lt.  & 
Pwr.  Co.  has  been  purchased  by  Earl  T.  Thompson,  of  Mayview,  for 
$8,000. 

OSCEOL.A,  AIO. — C.  R.  Hunt,  of  Osceola,  and  Nathan  E.  Utt,  1718 
Harris  Trust  Building,  Chicago,  Ill.,  are  interested  in  a  project  to  con¬ 
struct  a  hydroelectric  power  plant  on  the  Osage  River.  It  is  proposed  to 
build  a  14-ft.  reinforced-concrete  dam  to  develop  4000  hp  at  a  eost  of 
about  $600,000.  .A  company  will  be  organized  to  carry  out  the  project* 
PACIFIC,  MO. — At  a  special  election  held  recently  the  proposition  to 
grant  the  Pacific  EL  Co.  a  new  franchise  was  carried.  .\  new  street- 


R 


December  28,  1912. 


ELECTRICAL  WORE.  D. 


1397 


lighting  contract  was  also  granted.  The  Mississippi  River  Pwr.  Distrib. 
Co.  has  purchased  the  holdings  of  the  Pacific  El.  Co.  and  will  erect  a 
transmission  line  from  St.  Louis  to  Pacific,  furnishing  power  from  the 
Keokuk  dam. 

HARVARD,  NEB. — The  Harvard  El.  Co.  expects  to  purchase  elec¬ 
trical  appliances  and  supplies,  including  flatirons,  electric  washing  ma¬ 
chines  and  vacuum  cleaners,  within  the  next  six  months.  A.  W.  Person 
is  manager. 

LOUISVTLLE,  NEB. — The  Platte  El.  Lt.  &  Pwr.  Co.,  recently  or¬ 
ganized,  proposes  to  build  a  hydroelectric  power  plant  on  the  Platte  River, 
about  lyi  miles  west  of  Louisville.  The  officers  are:  W.  B.  Lefler,  of 
Springfield,  president;  James  Stander,  of  Louisville,  secretary,  and  P. 

C.  Stander,  of  Louisville,  treasurer. 

CARSON  CITY,  NEV. — The  Truckee  River  General  Irrigation  Co.  is 
planning  to  erect  new  transmission  lines.  Special  rates  will  be  made  for 
electricity  for  irrigation  purposes,  and  it  is  expected  that  many  pumping 
plants  will  be  installed  along  the  line. 

CONCORD,  N.  H. — The  Concord  El.  Co.  has  submitted  a  proposition 
to  the  Board  of  Public  Works  for  improving  the  street-lighting  system 
by  the  installation  of  60-cp  and  200-cp  tungsten  lamps.  The  proposed 
plan  calls  for  96  additional  lamps  at  an  additional  expense  of  only  $268 
per  year. 

EXETER,  N.  H. — The  Exeter  &  Hampton  El.  Co.  has  petitioned  the 
Public  Service  Commission  for  authority  to  operate  an  electric  system  in 
the  town  of  Stratham. 

HILL,  N.  H. — The  Public  Service  Commission  has  granted  Frank  R. 
Woodward  permission  to  operate  an  electric  system  in  the  town  of  Hill. 

KEENE,  N.  H. — The  Keene  Gas  %  El.  Co.  and  the  .\shuelot  Gas  & 
El.  Co.  have  applied  to  the  Public  Service  Commission  for  authority  to 
operate  an  electric  system  in  the  town  of  Westmoreland. 

NEWARK,  N.  J. — Work  has  been  started  on  an  addition  to  the  Marlon 
power  station  of  the  Public  Service  El.  Co.  to  provide  facilities  to  meet 
the  increased  demand  for  electricity  for  lamps  and  motors  in  the  terri¬ 
tory  served  by  the  plant.  The  new  section  will  be  76  ft.  by  200  ft.  The 
contract  for  masonry  work  has  been  awarded  to  L.  C.  Becker  &  Brother, 
Inc.,  of  Newark,  and  the  Lackawanna  Steel  Co.  has  the  contract  for 
structural  steel  work.  The  cost  of  the  addition  will  be  approximately 
$90,000.  A  contract  has  also  been  awarded  for  a  9000-kw  turbo-generator 
to  be  installed  in  the  new  building.  This  will  give  the  plant  an  output 
of  67,000  kw. 

CASTLETON,  N.  Y. — The  Schodack  Lt.  &  Pwr.  Corpn.,  of  Castleion, 
has  been  granted  permission  by  the  Public  Service  Commission,  Second 
District,  to  purchase  the  local  electric-light  plant,  owned  by  L.  M.  Lan¬ 
sing,  and  to  issue  $7,000  in  capital  stock  for  such  purpose.  Eventually 
the  company  proposes  to  extend  its  operations  to  adjoining  towns. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  the  Board  of 
Health  of  the  Department  of  Health,  Centre  and  Walker  Streets,  New 
York,  N.  Y.,  until  Dec.  31,  for  furnishing  and  installing  electric  and  gas¬ 
lighting  fixtures,  etc.,  together  with  all  necessary  alterations  and  other 
work  incidental  thereto,  for  two  concrete  pavilions  on  the  ground  of  the 
Riverside  Hospital,  at  North  Brother  Island.  Blank  forms  and  plans  for 
the  above  work  and  further  information  may  be  obtained  at  the  office 
of  the  chief  clerk  of  the  Department  of  Health.  Ernst  J.  Lederle,  Ph.D., 
is  president  of  board. 

OSWEGO,  N.  Y. — -Xrrangements  are  being  made  for  the  installation 
of  electric  lamps  along  the  Plank  Road  from  the  city  limits  through  Fruit 
Valley  to  Southwest  Oswego,  for  which  funds  have  been  subscribed. 
The  residents  along  the  road  have  also  asked  for  extension  of  lighting 
service  so  as  to  have  their  residences  lighted  by  electricity.  Charles 
Sivers  and  Rufus  Hawkins  are  members  of  the  committee  in  charge  of 
the  project. 

WILLI.XMSVTLLE,  N.  Y. — The  contract  for  installing  an  electric- 
light  system  in  this  village  has  been  awarded  to  R.  W.  Lester,  of  Buf¬ 
falo.  The  plans  provide  for  the  erection  at  this  time  of  about  20  SO-watt 
incandescent  lamps  on  Main  Street  and  30  on  the  side  streets. 

CH.XRLOTTE,  N.  C. — The  Board  of  Aldermen  has  adopted  the  propo¬ 
sition  submitted  by  the  Southern  Pwr.  Co.  for  the  installation  of  an 
ornamental  street-lighting  system  and  has  authorized  the  executive  board 
to  enter  into  a  ten-year  contract  with  the  company.  The  contract  pro¬ 
vides  for  tlie  installation  of  new  magnetite  arc  lamps  to  replace  those 
now  in  use,  except  those  in  the  special  lighting  district,  where  cluster 
lamps  will  be  elected  on  ornamental  standards.  Wires  in  this  district 
will  be  placed  underground.  W.  S.  Lee  is  vice-president  and  general  man¬ 
ager  of  the  company. 

CLEVEL.XND,  OHIO. — Sealed  proposals  will  be  received  at  the  office 
of  the  secretary  of  the  director  of  public  service.  No.  104,  City  Hall, 
until  Jan.  2,  1913,  for  fiber  conduit  for  the  municipal  electric-light  plant, 
in  accordance  with  plans  and  specifications  which  may  be  obtained  in  the 
office  of  the  engineer  of  construction.  Room  319,  City  Hall.  W.  J. 
Springborn  is  director  of  public  service. 

CLEVELAND,  OHIO. — Sealed  proposals  will  be  received  at  the  oflSce 
of  the  secretary  of  director  of  public  service,  No.  104  City  Hall,  Cleve¬ 
land,  until  Jan.  2,  1913,  for  paper-insulated  cable  for  the  municipal 
electric-light  plant,  in  accordance  with  specifications,  which  may  be  ob¬ 
tained  in  the  office  of  the  engineer  of  construction.  Room  319,  City  Hall. 
W.  J.  Springborn  is  director  of  public  service. 

KENTON,  OHIO. — The  Hardin-Wyandotte  Lt.  Co.  has  been  granted 


an  extension  of  its  franchise  for  a  period  of  ten  years,  in  return  for 
which  the  company  agrees  to  erect  a  new  plant  and  install  new  street 
lamps  in  the  city. 

LINDSEY,  OHIO. — The  village  of  Lindsey  has  sold  $3,500  in  bonds, 
the  proceeds  to  be  used  for  the  erection  of  a  transmission  line  to  con¬ 
nect  with  the  line  of  the  Lake  Shore  El.  Ry.  Co.,  2  miles  south,  to  trans¬ 
mit  electricity  to  Lindsey  for  street  lighting. 

MARYSVILLE,  OHIO. — The  Marysville  Lt.  Wtr.  Co.  is  erecting 
complete  new  three-phase,  2300-volt  primary  lines  and  new  three-wire 
secondary  lines  and  is  now  installing  two  250-kva,  three-phase,  60-cycle, 
2300-volt,  3600-r.p.m.  Curtis  horizontal  steam  turbo-generators,  Le  Blanc 
condensers,  new  seven-panel  switchboard,  complete,  manufactured  by 
General  Electric  Co.,  transformers  (250  kva),  lightning  arresters,  dis¬ 
connecting  switches  and  all  new  induction  meters.  The  company  expects 
to  purchase  within  the  next  12  months  a  complete  new  coal-handling 
system.  F.  C.  Jeannot  is  superintendent. 

PAULDING,  OHIO. — Extensive  improvements  are  contemplated  to  the 
municipal  electric-light  plant  and  water-works  system  within  the  next 
six  months,  changing  the  system  from  direct  current  to  alternating  cur¬ 
rent.  These  improvements  will  include  the  purchase  of  one  200-hp 
tubular  boiler,  two  engines  (150  hp  and  100  hp),  two  generators,  two 
motor-driven  deep-well  pumps,  switchboard  with  about  four  panels,  with 
instruments  for  same,  500  poles,  15  transformers  (5  kw  to  10  kw),  light¬ 
ning  arresters  and  100  tungsten  series  street  lamps.  L  O.  Farnsworth 
is  superintendent. 

SPRINGFIELD,  OHIO. — The  Springfield  Merchants’  Association  is 
reported  to  have  been  notified  that  the  municipality  has  decided  to  in¬ 
stall  ornamental  street  lamps  upon  Main  and  High  Streets  from  Spring 
to  Yellow  Springs  Street,  upon  Livingstone  Street,  Fountain  Avenue, 
Center,  WSttenberg  Avenue,  Lowry  Avenue,  Plum  Street  and  Yellow 
Springs  Street.  Property  owners  are  to  be  assessed  for  the  cluster 
lamps,  while  the  city  will  pay  for  the  installation  and  supply  electricity 
to  maintain  the  lamps. 

XENIA,  OHIO. — The  Dayton  Pwr.  &  Lt.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  take  over  the  property  of 
the  Xenia  Gas  &  El.  Co.  The  Dayton  company  proposes  to  erect  a  high- 
tension  transmission  line  to^  Xenia.  Arrangements  will  be  made  to  serve 
electricity  in  the  rural  districts  along  the  line.  The  company  is  negoti¬ 
ating  with  the  Dayton  &  Xenia  Trac.  Co.  to  furnish  energy  to  operate  the 
traction  system. 

ALBANY,  ORE. — J.  B.  Coffey,  receiver  for  the  Northwestern  Long 
Distance  Tel.  Co.,  has  petitioned  the  Circuit  Court  for  permission  to 
complete  arrangements  for  a  joint  telephone  line  with  the  Home  Tel. 
Co.  from  Albany  to  other  Linn  County  points. 

BEND,  ORE. — The  property  of  the  Bend  Wtr.,  Lt.  &  Pwr.  Co.  has 
been  purchased  by  Charles  A.  Brown  and  Kempster  B.  Miller,  of  McMeen 
&  Miller,  of  Chicago,  Ill.,  the  corporation  being  known  as  the  Central 
Oregon  Pwr.  Co.  Included  in  the  sale  are  the  entire  water,  light  and 
power  plant  equipment  and  water  rights  in  Bend,  240  acres  at  Benham 
Falls  and  80  acres  at  Lava  Falls,  both  including  the  power  rights  of 
these  two  falls  12  miles  south  of  here.  Work  will  be  resumed  immedi¬ 
ately  on  the  power  house,  operations  having  been  held  up  pending  the 
deal.  The  power  house  will  be  20  ft.  by  100  ft.  A  350-kw  turbo-gener¬ 
ator  unit  will  be  installed.  T.  H.  Foley  will  be  retained  as  general 
manager. 

EUGENE,  ORE. — The  City  Council  has  ordered  the  installation  of  30 
additional  street  lamps.  The  street-lighting  service  is  furnished  by  the 
Oregon  Pwr.  Co. 

PORTLAND,  ORE. — An  investigation  is  being  made  by  the  East  Side 
Business  Men’s  Club  of  .the  practicability  of  the  city  of  Portland  acquir¬ 
ing  and  operating  a  municipally  owned  telephone  and  messenger  system. 
L.  M.  Lepper  is  chairman  of  the  club. 

TILL.XMOOK,  ORE. — The  United  Rys.  Co.,  of  Portland,  contem¬ 
plates  the  construction  of  an  electric  railway  from  Banks  to  Tillamook, 
a  distance  of  about  40  miles. 

DOYLESTOWN,  P.\. — The  Borough  Council  is  contemplating  replac¬ 
ing  the  present  arc-lamp  street-lighting  system  with  incandescent  lamps. 

H.XRRISBURG,  PA. — The  Capitol  Park  Extension  Commission  has 
purchased  the  property  of  the  Harrisburg  Steam  Ht.  &  Pwr.  Co.  and  its 
accessories,  for  $117,500.  The  steam-heating  company  will  soon  change 
hands  and  the  new  owners  plan  to  erect  the  new  plant  in  conjunction 
with  the  plant  of  the  Harrisburg  Lt.  &  Pwr.  Co.  on  Ninth  Street. 

KITTANNING,  PA. — Papers  have  been  filed  at  the  Capitol  at  Har¬ 
risburg  announcing  the  transfer  of  the  Manor  Lt.,  Ht.  &  Pwr.  Co.,  the 
Ford  City  Pwr.  Co.  and  the  Armstrong  El.  Co.  to  the  Kittanning  El.  Lt. 
Co. 

MOUNT  PLE.\SANT,  PA. — The  Borough  Council  has  granted  the 
Mountain  Pwr.  Co.  a  franchise  to  install  and  operate  an  electric-light 
plant  here.  Edward  H.  Wise,  of  Wheeling,  W.  Va.,  is  interested  in  the 
company.  ^ 

NEW  CASTLE,  PA.— The  Select  Council  has  passed  an  ordinance 
authorizing  the  proposition  to  issue  $200,000  in  bonds  for  the  installa¬ 
tion  of  a  municipal  electric-light  plant  to  be  submitted  to  a  vote. 

PORTAGE,  PA. — The  Penn  Central  Lt.  &  Pwr.  Co.,  of  Altoona,  has 
begun  work  on  the  erection  of  a  substation  in  Portage,  which  will  be 
used  in  connection  with  supplying  energy  to  a  large  coal  territory  in 
Cambria  County. 
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STATE  COLLEGE,  P.A. — The  property  of  the  Nittany  Lt.,  Ht.  &  Pwr. 
Co.,  of  State  College,  has  been  taken  over  by  a  new  electric  company  in 
which  A.  J.  Muster  and  Asbury  Lee,  of  Clearfield,  and  J.  S.  Fisher,  of 
Indiana,  are  interested.  The  new  corporation  has  charters  for  companies 
in  several  towns  in  Center  County. 

WEST  READING,  P.\. — The  Borough  Council  has  awarded  the  con¬ 
tract  for  street  lighting  to  the  Metropolitan  El.  Co.,  of  Reading,  for  a 
period  of  10  years,  at  its  bid  of  $21  per  lamp  per  year. 

JAMESTOWN,  R.  1. — The  Town  Council  has  granted  the  Bay  State 
Street  R.  R.  Co.  a  franchise  to  supply  electricity  for  lighting  in  Jamestown 
for  a  period  of  25  years. 

PROVIDENCE,  R.  I.— The  Lundin  El.  &  Machine  Co.,  of  Boston, 
Mass.,  has  secured  the  contract  for  850  new  lamp-posts  and  650  new 
brackets  to  be  used  in  connection  with  the  new  lamps  to  be  erected  in 
this  city. 

HURON,  S.  D. — The  Huron  Lt.  &  Pwr.  Co.  expects  to  purchase  within 
the  next  six  months  a  carload  of  30-ft.  poles  (7  in.  top),  25,000  ft.  of 
distribution  cable,  50,000  ft.  No.  14  wire,  200  electric  meters  and  5000 
incandescent  lamps;  also  200  irons,  15  washing  machines  and  about 
$2,000  worth  of  wiring  supplies,  etc.  I^  E.  Butler  is  manager. 

CHATTANOOGA,  TENN. — The  citizens  of  North  Chattanooga  are 
considering  the  organization  of  a  corporate  body  to  represent  their  inter¬ 
ests  in  arranging  for  a  new  lighting  plant  and  system  in  that  suburb. 

DECHERD,  TENN. — The  Stone  Pwr.  Co.,  which  was  recently  granted 
a  franchise  in  Decherd,  will  supply  the  service  for  the  present  from 
Winchester.  Three  substations  will  be  erected,  one  at  Winchester,  the 
second  at  Decherd  and  the  third  at  Tullahoma.  The  equipment  of  the 
plant  consists  of  two  26-in,  Trump  waterwheels  (280  hp)  and  one  180-kw, 
60-cycle,  alternating-current  General  Electric  generator.  Contracts  for 
the  work  have  already  been  awarded.  H.  T.  Brown,  of  Winchester, 
Tenn.,  is  engineer  in  charge  of  the  work.  H.  A.  Walmsley  is  secretary 
of  the  company. 

MORRISTOWN,  TENN. — Arrangements  are  being  made  to  install  a 
new  street-lighting  system  in  Morristown.  Ornamental  bronze  lamp 
standards  will  be  used. 

N.ASHV’ILLE,  TENN. — The  Nashville  St.  Ry.  &  Lt.  Co.  has  awarded 
contract  for  the  erection  of  a  substation  on  the  Lebanon  turnpike.  This  sta¬ 
tion  will  be  used  for  distributing  electricity  generated  at  the  Ocoee  and 
Great  h'alls  plant  in  Nashville. 

PULASKI,  TENN. — Within  the  past  three  months  a  new  plant  has 
been  erected  to  replace  the  old  steam-driven  municipal  electric  plant. 
The  equipment  of  the  new  plant  consists  of  one  200-kva,  2300-volt  al¬ 
ternating-current  Westinghouse  generator,  switchboard,  225-hp  Diesel  oil 
engine,  together  with  all  necessary  auxiliary  apparatus  and  a  series  tungs¬ 
ten  street-lighting  system.  James  T.  Watson  is  manager. 

BREMOND,  TEX. — The  Bremond  El.  Lt.  Co.,  which  has  just  com¬ 
pleted  its  electric-light  plant,  contemplates  the  installation  of  an  ice 
plant  in  the  near  future. 

FORT  STOCKTON,  TEX.— The  Fort  Stockton  Lt.  &  Pwr.  Co.  ex¬ 
pects  to  erect  within  the  next  two  months  10  miles  of  2200-volt  transmis¬ 
sion  lines  to  furnish  electricity  to  city  and  irrigated  lands  and  contem¬ 
plates  the  purchase  of  oil  burners,  oil  meters,  water  pump,  two  trans¬ 
formers  and  tungsten  street  series  lighting  equipment;  also  vacuum 
cleaners,  washing  machines,  etc.  The  company  also  expects  to  purchase 
within  one  month  40-ft.  and  50-ft.  poles,  secondary  racks,  etc.  The 
company  has  already  purchased  two  125-hp  Walsh  &  Weidener  boilers,  one 
125-hp  Bates  Corliss  engine,  one  80-kva,  three-phase  alternator,  with 
switchboards,  etc.  R.  B.  Dudley  is  constructing  engineer  and  manager. 

GILMER,  TEX. — The  property  of  the  Gilmer  Lt.,  Ice  &  Pwr.  Co.  has 
been  purchased  by  .\lbert  Manuel  Co.,  of  Dayton,  Ohio.  The  new 
owners  contemplate  improvements  to  both  the  electric  and  ice  plants. 

MOUNT  PLE.‘\S.\NT,  UTAH. — An  agreement  has  been  entered  into 
between  the  city  of  Mount  Pleasant  and  the  Mount  Pleasant  Mill  &  Pwr. 
Co.  whereby  the  city  will  take  over  the  electrical  plant  of  the  latter,  to 
be  owned  and  operated  by  the  municipality.  The  city  expects  within  the 
next  six  months  to  erect  a  new  power  plant  and  to  purchase  generating 
equipment  for  same,  including  generators,  turbines  and  waterwheel.  The 
distributing  system  will  be  changed  from  single-phase  to  the  three- 
phase  system.  A.  C.  Wall  is  manager  of  the  Mount  Pleasant  Mill  & 
Pwr.  Co. 

RICHMOND.  VA. — The  Richmond  &  Henrico  Ry.  Co.,  which  was 
recently  granted  a  franchise  to  supply  electricity  in  Richmond,  will  pre¬ 
pare  plans  at  once  to  install  a  distributing  system  here.  It  is  stated 
that  the  new  franchise  will  necessitate  the  laying  of  underground  con¬ 
duits  in  Broad,  Main  and  other  streets  in  the  underground  district. 

COLFAX,  WASH.— The  Inland  Tel.  &  Tel.  Co.,  of  Spokane,  Wash., 
has  applied  for  a  franchise  to  construct  a  telephone  system  in  Whitman 
County.  The  company  will  erect  a  telephone  line  from  Spokane  to 
Colfax,  a  distance  of  about  55  miles,  with  branch  lines  extending  lo 
every  town  in  Whitman  County. 

EPHRATA,  W.\Sn. — Money  has  been  subscribed  by  the  citizens  of 
Ephrata  for  the  immediate  installation  of  a  modern  metallic  telephone 
system  between  Ephrata  and  Moses  Lake,  a  distance  of  about  20  miles. 

PULLM.\N,  W’ASH. — The  City  Council  is  considering  the  question 
of  increasing  the  street-lighting  facilities.  Two  propositions  are  under 
consideration,  one  of  installing  tungsten  lamps  and  the  other  to  erect 
about  20  more  arc  lamps  in  the  residence  section. 


SE.\TTLE,  WASH. — Frank  P.  Hall,  telephone  expert,  engaged  by  the 
City  Council  to  prepare  estimates  of  the  cost  of  the  installation  of  a 
municipal  telephone  system,  has  submitted  to  the  Council  his  report,  in 
which  he  estimates  the  cost  of  a  system  providing  for  20,000  telephones 
at  $3,112,180;  for  30,000  telephones  at  $3,574,180,  and  for  40,000  tele¬ 
phones  at  $4,314,253.  The  report  has  been  referred  to  the  utilities  and 
finance  commission. 

TACOMA,  WASH. — The  contract  for  installing  electrical  equipment 
in  the  New  National  Realty  Building,  Tacoma,  has  been  awarded  to  the 
Evans-Dickson  Co.,  725  Commerce  Street,  Tacoma. 

BLUEFIELD,  W.  \’A. — The  Appalachian  Pwr.  Co.,  operating  in  Vir¬ 
ginia  and  West  Virginia,  expects  to  complete  within  the  next  three 
months  substations  and  lines  now  under  construction.  G.  G.  Wilder, 
of  Blueheld,  is  manager. 

ELKINS,  W.  VA. — Sealed  bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until 
Jan.  28  for  construction,  including  plumbing,  gas  fitting,  heating  appa¬ 
ratus,  electric  conduits,  wiring  interior,  lighting  fixtures  and  approaches, 
of  the  United  States  post  office  at  Elkins,  W.  Va.  Drawings  and 
specifications  may  be  obtained  at  the  above  office  or  from  custodian  of 
site  at  Elkins.  Oscar  Wenderoth  is  supervising  architect. 

EAU  CLAIRE,  WIS. — The  Chippewa  Valley  Ry.,  Lt.  &  Pwr.  Co.  ex¬ 
pects  to  erect  within  the  next  four  months  7  miles  of  13,000-volt  trans¬ 
mission  line  and  to  purchase  material  for  same;  the  company  also  expects 
to  purchase  within  the  next  six  months  tub  transformers,  rectifiers  and 
152  arc  lamps.  George  B.  Wheeler  is  general  manager. 

FREDERICK,  WIS. — Gotfred  Grimh  has  closed  a  deal  whereby  he 
has  become  owner  of  the  water-power  at  Clam  Falls.  A  new  concrete 
dam  will  be  built  and  a  high-tension  transmission  line  erected  next  sumr 
mer.  Mr.  Grimh  will  furnish  electricity  to  other  manufacturers  as  well 
as  to  operate  his  own  mill. 

KILBOURNE,  WIS. — The  managers  of  the  municipal  electric-light 
plant  expect  to  purchase  within  the  next  four  months  one  75-kw  and  one 
30-kw  frequency-changer  set,  a  Tirrill  voltage  regulator  and  necessary 
switchboard  equipment.  David  G.  Howey  is  superintendent. 

LA  CROSSE,  WIS. — The  La  Crosse  Interurban  Tel.  Co.  has  received 
authority  from  the  Wisconsin  Commission  to  issue  $15,000  in  bends  and 
$18,000  in  capital  stock,  the  proceeds  to  be  used  to  liquidate  outstanding 
itidebtedness  and  to  provide  for  extensions  and  improvements. 

WAUPACA,  WIS. — The  Waupaca  El.  Lt.  &  Ry.  Co.  expects  to  change 
its  light  and  power  service  from  single-phase,  high  frequency,  to  three- 
phase,  60-cycle,  and  to  build  a  new  concrete  dam.  Within  the  next  few 
months  the  company  expects  to  purchase  two  new  waterwheels  and  one  or 
two  new  three-phase,  60-cycle  generators.  Irving  P.  Lord  is  president  and 
general  manager. 


New  Industrial  Companies 


THE  ELECTRIC  VEHICLE  MAINTENANCE  COMPANY,  of  Chi 
cago.  111.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to  repair 
electric  vehicles.  The  incorporators  are:  William  Knoblach,  William  C. 
kussell  and  H.  A.  Tarantores. 

THE  FOREMAN  MOTOR  &  MACHINE  COMPANY,  LTD.,  of 
Toronto,  Ont.,  Can.,  has  been  incorporated  with  a  capital  stock  of 
$40,000  by  G.  H.  Foreman,  T.  H.  Sharp  and  Robert  Petman,  all  of 
Toronto.  The  company  proposes  to  manufacture,  install  and  utilize  ma¬ 
chinery  and  other  apparatus  to  generate  and  distribute  light,  beat  and 
power. 

THE  GOTTSCIIALK  WATERPROOF  SANITARY  TRANSMITTER 
COMPANY,  of  Augusta,  Maine,  has  been  incorporated  to  manufacture 
and  deal  in  all  kinds  of  telephone  transmitters  and  instruments.  The 
company  is  capitalized  at  $400,000.  E.  M.  Hussey,  of  Augusta,  Maine,  is 
president  and  treasurer. 

THE  INLAND  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture  and  deal  in 
electrical  supplies  and  automobile  supplies.  The  incorporators  are:  John 
D.  Clancy,  George  B.  Cohen  and  John  E.  .‘\nderson. 

THE  INTERSTATE  EQUIPMENT  MANUFACTURING  COMPANY, 
of  Chicago,  Ill.,  has  been  incorporated  by  Henry  H.  Russell,  Harry  C. 
Kribbs  and  Joseph  Fay.  The  company  is  capitalized  at  $5,000  and  pro¬ 
poses  to  manufacture  and  deal  in  electrical  supplies  and  devices. 

THE  NORTHROP  BURGLAR  ALARM,  INC.,  of  San  Francisco, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  L.  A. 
Northrup,  John  Rasmussen  and  M.  E.  Reilly. 

THE  PAWSON  ENGINEERING  &  CONSTRUCTION  COMPANY, 
of  Palmyra,  N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
by  P.  Weigel,  Jr.,  of  New  Brunswick;  R.  E.  Greasley  and  N.  R.  V’an 
Booslirl.  of  Philadelphia,  Pa.  The  company  proposes  to  do  general  me¬ 
chanical,  electrical  and  architectural  engineering  and  construction  work. 

THE  ROBINSON  ELECTRIC  COMPANY,  of  St.  Louis,  Mo.,  has 
been  incorporated  with  a  capital  stock  of  $2,000  to  do  a  general  electrical 
supply  and  manufacturing  business.  The  incorporators  are:  E.  B.  Rob¬ 
inson,  R.  H.  Robinson  and  M.  P.  Ellis. 

THE  ROSS  POWER  COMPANY,  of  St.  Louis,  Mo.,  has  been  incor¬ 
porated  with  a  capital  stock  of  $20,000  by  Robert  M.  Zeppenfeld,  John 
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W.  Mackey  and  Edgar  D.  Weiss.  The  company  proposes  to  manufac¬ 
ture  and  deal  in  engines,  machinery,  boilers  and  complete  equipment  for 
power  houses. 

THE  SANITARY  WATERPROOF  TELEPHONE  COMPANY,  of 
Augusta,  Maine,  has  been  incorporated  with  a  capital  stock  of  $100,000 
to  manufacture  and  deal  in  telephone  instruments.  E.  M.  Hussey,  of 
Augusta,  is  president  and  treasurer. 

THE  STARRETT  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated  with  a  capital  stock  of  $20,000  to  manufacture  and  deal  in 
electrical  and  mechanical  appliances.  The  incorporators  are  Henry  F. 
Starrett,  Austin  H.  Martin  and  William  J.  Candlish. 

THE  TIME  IMPULSE  MACHINERY  CORPOR.\TION,  of  New 
York,  N.  Y.,  has  been  incorporated  by  Herbert  C.  Sparks,  W^Idemar 
Kaempffert,  and  John  J.  Pheelan,  261  Broadway,  New  York,  N.  Y.  The 
company  is  capitalized  at  $10,000  and  proposes  to  manufacture  and  deal 
in  generators,  timers,  controllers,  semaphores,  signals  and  indicators. 

THE  TRUMBULL-VANDERPOEL  ELECTRIC  MANUFACTURING 
COMPANY,  of  Litchfield,  Conn.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  by  Charles  F.  Flynn,  George  R.  Trumbull  and  Floyd 
L.  Vanderpoel.  The  company  proposes  to  manufacture  electrical  appli¬ 
ances. 


New  Incorporations 


OCAL.A,  FLA. — The  Lake  Weir  Lt.  &  Wtr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  and  the  following  officers:  R.  L.  Martin, 
president  and  treasurer;  L.  W,  Duval,  vice-president,  and  D.  S.  Woodrow, 
secretary. 

LOUISVILLE,  MISS. — .\rticles  of  incorporation  have  been  filed  for 
the  Louisville  Lt.  &  Pwr.  Co.  with  a  capital  stock  of  $30,000  by  F.  H. 
Woodward  and  M.  H.  Woodward.  Plans  and  specifications,  it  is  said, 
are  being  made  for  the  proposed  plant. 

PATERSON,  N.  J. — The  Pequannock  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $125,000  by  R.  W.  Smith,  E.  C.  Smith,  of  Mon¬ 
roe,  N.  Y.,  and  E.  A.  De  Yoe,  of  Ramsey.  The  company  proposes  to 
distribute  electricity  for  lamps  and  motors. 

MIDDLETOWN,  N.  Y. — The  New  York  &  New  Jersey  Pwr.  Corpn. 
has  been  incorporated  with  a  capital  stock  of  $100,000  by  Edward  N. 
Abbey,  Charles  A.  Bruce  and  Thomas  Roberts,  1040  Simpson  Street, 
Brooklyn,  N.  Y. 

NEW  YORK,  N.  Y.— The  Upper  Hudson  El.  &  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $500,000  by  Eidward  A.  Stevens, 
Frank  S.  Tainter  and  Marcus  H.  Horton,  215  Montague  Street,  Brook¬ 
lyn.  The  company  is  a  consolidation  of  the  Schoharie  Lt.  &  Pwr.  Co., 
of  Schoharie;  Catskill  Illg.  &  Pwr.  Co.,  of  Catskill,  and  the  Upper  Hud¬ 
son  El.  Railroad  Companies. 

HENDERSONVILLE,  N.  C. — The  Manufacturers’  Pwr.  Co.  has  been 
incorporated  by  W.  S.  Montgomery,  John  A.  Law,  George  E.  Ladshaw 
and  H.  L.  Bomar,  of  Spartanburg,  S.  C.;  Joseph  Lee,  of  Landrum,  S.  C., 
and  William  A.  Law,  of  Philadelphia,  Pa.  The  company  is  capitalized 
at  $700,000  and  proposes  to  construct  a  hydroelectric  plant  and  trans¬ 
mission  system.  The  company  has  purchased  1200  acres  of  land  on  Green 
River,  extending  over  a  territory  of  12  miles  between  Hendersonville  and 
Saluda.  W.  S.  Montgomery  is  president  of  the  company  and  George 
E.  Ladshaw  is  engineer. 

CLEVEL.AXD,  OHIO. — The  Republic  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  Louis  G'reisser,  A.  S.  Mann,  Solomon 
Paskind,  E.  Marte  and  G.  H.  Mann. 

WILLARD,  OKL.\. — The  Pioneer  Tel.  Co.  has  been  chartered  with  a 
capital  stock  of  $5,000.  The  incorporators  are:  O.  Nossaman,  George 
W.  Thompson,  of  Willard,  and  Guy  D.  Bulen,  of  Yelton,  Okla. 

JOHNSTOWN,  P.‘\. — The  New  Florence  &  Cokeville  El.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  The  incorporators  are: 
J.  W.  Blough,  H.  E.  Thompson  and  R.  C.  Taylor,  all  of  Johnstown. 

MONONGAHEL.^,  P.A. — The  Monongahela  Township  El.  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  operate  in  Monongahela 
Township.  The  incorporators  are:  H.  L.  Simmons,  L.  C.  Lamb,  of 
Knoxville,  and  J.  S.  Monroe,  of  Pittsburgh.  The  office  of  the  company 
is  located  in  Pittsburgh. 

PITTSBURGH,  P.A. — The  Luzerne  Township  El.  Co.  has  been  char¬ 
tered  to  operate  in  Luzerne  Township.  The  company  is  capitalized  at 
$5,000  and  the  incorporators  are:  J.  S.  Tannehill,  of  Canonsburg;  E.  E. 
Beach  and  E.  E.  Bauer,  of  Pittsburgh. 

SHARPSBURG,  P.A. — The  Guyasuta  El.  Lt.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000,  to  operate  in  Sharpsburg.  The 
incorporators  arc:  G.  B.  Fehr,  of  O’Hare  Township;  J.  G.  Marks,  of 
Aspinwall;  A.  H.  McNamee  and  J.  Millholland,  of  Pittsburgh,  and  Lyman 
C.  Shreve,  of  Erie.  The  office  of  the  company  is  located  in  Pittsburgh. 

WASHINGTON,  PA. — The  Peters  Lt.,  Ht.  &  Pwr.  Co.  has  been  granted 
a  charter  with  a  capital  stock  of  $5,000,  to  operate  in  Peters  Township. 
The  incorporators  are:  J.  M.  Ralston,  C.  M.  Brownlee,  of  Washington, 
and  J.  L.  Cockins,  of  Canonsburg. 

SANFORD,  S.  C. — The  S.  J.  Tel.  Co.  has  been  incorporated  with  a 
capital  stock  of  $100,000  by  D.  E.  Mclver,  C.  L  Williams  and  K.  C. 
Woodell. 


Trade  Publications 


REFLECTORS. — .A  sixteen-page  publication  has  recently  been  issued 
by  the  National  X-Ray  Reflector  Company,  Chicago,  Ill.,  entitled  “Great 
est  Efficiency  in  Reflection  of  Light.’* 

ELECTRICAL  SUPPLIES.— The  Mohawk  Electrical  Supply  Company. 

329  South  Warren  Street,  Syracuse,  N.  Y.,  is  sending  out  Catalog  No.  4. 
which  is  briefly  descriptive  of  the  supplies  which  it  handles. 

BATTERIES. — The  Willard  Storage  Battery  Company,  Cleveland, 
Ohio,  devotes  Bulletin  No.  44  to  electric-lighting  batteries.  Class  A,  and 
starting  batteries.  Class  B,  for  automobiles.  These  batteries  are  de 
signed  for  the  unusually  hard  service  required  on  an  automobile. 

VIBRATOR  AND  HAIR-DRYING  APPAR.ATUS.— The  Sanax  Com 
pany,  Inc.,  125  East  Twenty-third  Street,  New  York,  is  sending  out  a 
descriptive  illustrated  folder  referring  to  the  “Generator”  hand  vibrator, 
the  “Sanax”  electric  vibratory  apparatus  and  the  “Fon”  electric  hair¬ 
drying  apparatus  and  hot-air  douche. 

ORNAMENTAL  STREET  LIGHTING.— The  Flour  City  Ornamental 
Iron  Works,  Minneapolis,  Minn.,  have  issued  an  attractive  illustrated 
twenty-four-page  booklet  which  gives  some  interesting  information  on 
“Modern  Municipal  Illumination.”  Many  pleasing  designs  made  hy  the 
lamp  standard  department  are  shown. 

TRANSFORMERS. — Catalog  No.  27  of  the  Kuhlman  Electric  Company, 
Elkhart,  Ind.,  deals  with  its  standard  line  of  transformers.  The  twenty- 
four  pages  are  devoted  to  a  general  description  of  these  instruments,  with 
illustrations  and  diagrams.  Some  performance  data  and  details  of  con¬ 
struction  and  assembling  of  the  Kuhlman  single-phase  high-voltage  trans¬ 
former  are  given. 

C.ALENDAR. — The  Brown  Instrument  Company,  Philadelphia,  Pa.,  is 
sending  out  an  attractive  calendar  for  1913,  on  which  appears  a  half-tone 
illustration  of  the  U.  S.  S.  H'yoming,  the  largest  warship  in  the  world, 
on  which  Brown  pyrometers  are  used  for  indicating  stack  temperatures. 
These  instruments  are  also  used  on  other  United  State  warships.  A  copy 
of  this  calendar  will  be  sent  to  anyone  interested. 

CALEND.AR. — The  H.  M.  Hirschberg  Company,  32  East  Twentieth 
Street,  New  York,  agent  for  Siemens  flaming-arc  lamps  and  plania 
carbons,  is  sending  out  to  its  customers  a  handsome  calendar,  about  16  in. 
long  by  854  in.  wide.  The  heavy  bristol-hoard  is  covered  with  fine  em¬ 
bossed  paper,  and  a  raised  medallion  showing  a  charming  photograph  of 
a  woman’s  head,  placed  in  the  center  of  the  calendar,  enhances  its 
attractiveness. 

WATER-TUBE  BOILERS. — The  Stirling  water-tube  boiler  has  been 
made  the  subject  of  an  attractive  sixty-eight-page  book  recently  issued 
by  the  Babcock  &  Wilcox  Company,  85  Liberty  Street,  New  York.  It 
tells  the  history  of  this  widely-known  apparatus  from  the  time  it  waa 
first  placed  on  the  market  up  to  its  being  acquired  by  the  Babcock 
Wilcox  Company.  The  boiler  and  its  auxiliaries  are  fullv  described  and 
beautifully  illustrated,  and  a  chapter  on  the  care  and  management  of 
the  Stirling  boiler  is  included,  as  well  as  some  useful  tables  showing  the 
results  of  tests  on  these  boilers  with  various  fuels.  Full-page  illustra¬ 
tions  showing  installations  of  this  apparatus  in  various  industries  lend 
additional  interest  to  the  publication.  The  book  is  well  printed  on  fine 
coated  paper,  the  typography  is  good,  and  it  is  well  bound  between  blue 
cloth  covers. 

TRIUMPH  MOTOR  PLANER  DRIVE.— Bulletin  No.  501,  which  bears 
the  imprint  of  the  Triumph  Electric  Company,  of  Cincinnati,  Ohio,  gives 
a  description,  with  illustrations,  of  a  comparatively  new  development,  that 
of  the  Triumph-Monitor  reversing  motor  planer  drive.  This  motor  ap¬ 
plication  is  said  to  have  attracted  the  attention  of  shop  superintendents 
and  master  mechanics  all  over  the  country.  Several  years  ago  the 
Triumph  company  began  a  series  of  experiments  with  a  view  to  develop¬ 
ing  apparatus  especially  designed  for  planer  drive.  The  present  appa¬ 
ratus  is  the  result  of  such  work,  and  embodied  in  the  motor,  the  com¬ 
pany  states,  are  many  interesting  inventions.  It  is  said  that  planer 
operators  conservatively  state  that  direct  drive  increases  the  output  of 
a  planer  at  least  50  per  cent,  owing  to  the  higher  platen  speeds  and  the 
use  of  deeper  cuts  and  coarser  feeds.  A  good  illustration  of  the  motor 
planer  is  given,  together  with  a  number  of  speed  curves  and  four  sketches 
showing  sequence  of  controller  operations  in  starting  motor. 

AUTOMATIC  STOKERS. — A  recent  forty-eight-page  publication  issued 
by  the  American  Engineering  Company,  Philadelphia,  Pa.,  deals  with 
“Facts  Concerning  the  Operation  of  Taylor  Stokers.”  These  data  are 
the  results  of  actual  tests,  obtained  by  the  company  from  the  users  of 
Taylor  stokers.  The  tests  were  evidently  very  thorough,  and  each  per¬ 
formance  was  carefully  observed  and  recorded.  Central-station  men  as 
well  as  electric  street-railway  companies  will  find  much  of  interest  and 
value  in  the  detailed  statements  of  the  tests  by  the  Boston  Elevated  Rail¬ 
way  Company,  the  Old  Colony  Street  Railway,  the  Narragansett  Electric 
Lighting  Company,  the  Waterside  station  of  the  New  York  Edison  Com¬ 
pany,  the  New  York  Central  Railroad,  the  viaduct  power  station  of  the 
Cleveland  Railway  Company,  the  Detroit  Edison  Company,  the  Milwaukee 
Electric  Railway  &  Light  Company  and  others.  Wherever  the  subject  of 
stokers  is  being  considered  this  pamphlet  will  be  of  direct  interest,  es¬ 
pecially  the  tables  showing  the  principal  results  of  the  tests,  coal  and 
ash  analyses,  percentages  by  weight,  test  data  and  results,  flue-gas 
analyses,  heat  balance,  percentage  of  total  heat  in  coal,  and  computed  re¬ 
sults.  A  number  of  curves  are  also  included. 
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Business  Notes 


THK  1)K.\UH()RX  DRl’d  &  CHEMICWL  WORKS,  McCormick  Build¬ 
ing,  .Michigan  .Xvcnue  and  \’an  Buren  Street,  Chicago,  III.,  have  changed 
their  name  to  the  Dearborn  Chemical  Company. 

THE  INDU.STRl.M.  INSTRUMENT  COMPANY,  Foxboro,  Mass., 
miker  of  the  Foxboro  recording  instruments,  is  now  represented  at 
Birmingham,  .Ma.,  by  Mr.  Jonathan  Haralson,  electrical  and  mechanical 
eilgineer,  with  offices  at  2116  South  Tenth  Avenue. 

THE  GREENWOOD  ADVERTFSING  COMPANY.  Knoxville,  Tcnn., 
manufacturer  of  “Individuality”  electric  signs,  is  mailing  to  its  friends 
Christmas  tokens  in  the  shape  of  useful  pocket  watches  whose  dials  have 
tile  company’s  name,  “Greenwood,”  replacing  the  standard  arrangement 
of  figures. 

THE  FORT  WAYNE  ELEt  TRIC  WORKS  OF  GENERAL  ELECTRIC 
COMPANY  have  moved  the  Cincinnati  district  office  from  the  Union 
Trust  Building  to  704  and  705  Provident  Bank  Building.  The  old 
quarters  were  practically  destroyed  by  fire  on  Dec.  10  and  the  company 
was  in  its  new  offices  on  Dec.  12. 

'THE  STUART-HOWL.\ND  COMPANY,  Boston,  Mass.,  has  moved 
into  much  larger  quarters  at  131  Federal  Street,  where  the  available 
floor  area  will  be  double  that  at  its  recent  location.  This  is  the  third 
time  that  this  concern  has  been  compelled  to  move  in  the  past  twelve 
years,  owing  to  increased  business. 

'THE  Y.^RN.^LL-WARING  COMPANY,  formerly  at  1109  Locust 
Street,  Phdadelphia,  has  moved  to  Chestnut  Hill,  Philadelphia,  having 
assumed  management  of  the  factory  and  sales  of  the  Nelson  Valve  Com¬ 


pany.  Mr.  D.  Robert  Yarnall  has  become  vice-president  and  general 
manager,  while  Mr.  Bernard  G.  Waring  has  become  vice-president  and 
manager  of  sales  of  the  Nelson  Valve  Company. 

THE  ELECTRICAL  DEVELOPMENT  COMPANY,  of  New  Orleans. 
La.,  has  been  organized  to  build  the  Clement  electric-service  tables,  the 
basic  patents  on  which  it  has  acquired  from  Mr.  W.  E.  Clement,  contract¬ 
ing  agent  for  the  New  Orleans  Railway  &  Light  Company.  Mr.  Lyman 
C.  Reed  is  president,  Mr.  D.  H.  Homes  is  vice-president  and  Mr.  C.  B. 
Murphy  is  secretary-treasurer.  Mr.  W  H.  B.  Spangenburg,  also  of  New 
Orleans,  is  a  member  of  the  board  of  directors.  The  Clement  table  was 
described  and  illustrated  on  page  512  of  the  Electrical  World  of  Sept.  7. 

THE  UNDERFEED  STOKER  COMPANY.  OF  AMERICA  has  re¬ 
ceived,  through  its  Kansas  City  office.  Commerce  Trust  Building,  an 
order  from  the  Kansas  State  Agricultural  College  to  equip  the  entire  col¬ 
lege  heating-plant  installation  of  eight  boilers  with  Jones  underfeed 
stokers.  A  few  years  ago  the  college  installed  three  different  types  of 
mechanical  stokers  in  three  separate  boilers,  any  one  of  which  would  carry 
the  shop  and  power  load.  After  one  year’s  trial  and  tests  of  the  different 
types  the  Jones  company  received  the  contract  for  the  complete  equipment, 
as  above  noted. 

CR.W’ENS  ELECTRIC  COMPANY. — The  Cravens  Electric  Company, 
12  South  Jefferson  Street,  Chicago,  has  been  appointed  selling  agent  for 
the  C  &  C  Electric  &  Manufacturing  Company,  of  Garwood,  N.  J.,  for 
Chicago  and  surrounding  territory.  It  is  also  selling  agent  for  the 
Eastern  Electric  Lamp  Company  of  Boston.  Its  own  manufacturing  ac¬ 
tivities  are  confined  to  the  production  of  switchboards,  distribution  panels, 
disconnecting  switches,  choke  coils  and  other  power-controlling  apparatus. 
The  C  &  C  company  makes  motors,  dynamos,  electric-welding  sets  and 
other  direct<urrent  machinery. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  DEC.  17,  1912. 
(Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,047.151.  ELEVATOR-CONTROLLING  APPARATUS;  W.  Baxter,  Jr., 
Jersey  City,  N.  J.  App.  filed  Aug.  4,  1905.  Slowing  down  and  arc 
•  prevention. 

1,047.158.  DYNAMO-ELECTRIC  MACHINE;  C.  E.  Bonine,  Elizabeth, 
N.  J.  App.  filed  Dec.  29,  1905.  Commutation  of  direct-current  vari- 
i  able-speea  motors. 

1,047,235.  ELECTRIC-.\RC  LAMP;  A.  D.  Jones,  Holloway,  England. 
App.  filed  June  30,  1911.  Inclosed  mineralized  carbons.  Improve¬ 
ment  on  patent  No.  935i518. 

1,047,245.  ELECTRIC  SWITCH;  G.  C.  Kanuff,  Chicago,  Ill.  App. 

filed  May  19,  1911.  Push-button  and  rocking  lever. 
l',047,255.  TRACTION  ELEVATOR  SYSTEM;  D.  L.  Lindquist,  Yonk¬ 
ers,  N.  Y.  .Xpp.  filed  July  1,  1908.  Motor  control  with  electromag¬ 
netic  brake. 

1,047,260.  ELECTRIC-CIRCUIT  CONTROLLER;  R.  H.  Manson,  Ely¬ 
ria,  Ohio.  App.  filed  Dec.  27,  1909.  Key-locked  switch. 

1,047.264.  AUTOMATIC  FIRE-.\LARM  SYSTEM;  A.  11.  McNeil, 
Chingford,  England.  App.  filed  Dec.  1,  1911.  Electropneumatic 
system. 

1,047,276.  SPEED-CONTROLLING  DEVICE:  B.  G.  Nelson,  Milwau¬ 
kee,  Wis.  .App.  filed  March  20,  1911.  Indicator  for  motor  vehicles. 

1,047.277.  ELhXTRIC.XL  SWITCH;  A.  P.  Nichols,  Seattle,  Wash. 
.\pp.  filed  March  29,  1911.  Delay  action;  quick  throw. 

1,047,293.  TELEPHONE  ATTACHMENT;  M.  M.  Reynolds,  New  York, 
N.  V’.  App.  filed  May  18,  1911.  Auxiliary  support  for  the  receiver. 

1,047.294.  TELEPHONE  INSTRUMENT;  M.  M.  Reynolds,  New  York, 
N.  Y.  App.  filed  Sept.  1,  1911.  Receiver  support. 

1,047,334.  TELEGRAPH  SYSTEM;  B.  F.  Thompson,  Arlington,  Md. 
•  .App.  filed  Jan.  17,  1911.  Quadruplex  telegraphy  without  neutral 
relays. 

1,047,372.  ELECTRIC  SWITCH;  H.  R.  Bickford,  Monterey,  Cal.  App. 

filed  April  5,  1912.  Lever  mechanism  for  a  knife  switch. 

1.047,389.  HE.ATER;  W.  R.  Cooper,  London,  England.  .App.  filed 
March  11,  1912.  Electric  water  heater  and  storage. 

1,047,414.  ELECTRICAL  SWITCH;  B.  D.  Horton,  Detroit,  Mich. 
.App.  filed  Sept.  5,  1912.  Protected  type  carried  by  the  cover  of  a 
receptacle. 

1,047.415.  CIRCUIT  CONTROLLER;  S.  P.  Hull,  Yonkers,  N.  Y. 

.App.  filed  July  28,  1912.  For  the  tappet  bars  of  interlocking  rail¬ 
way  switches  and  signals. 

1,047.417.  ELECTRICALLY  HEATED  COOKER;  A.  J.  Kerchcr. 

Berkeley,  Cal.  .App.  filed  Jan.  21,  1911.  “Fireless”  cooker  with 
automatic  switch. 

1.047.418,  ELECTRICALLY  HEATED  COOKER;  A.  J.  Kercher,  Berke¬ 
ley,  Cal.  .App.  filed  Nov.  13.  ISll.  Vacunmized  receptacle  contain¬ 
ing  liquid. 

1.047,463.  SUPPORTING  AND  CONTROLLING  MECHANISM  FOR 
ELECTRIC  SWITCHES;  J.  S.  Thompson,  Mill  Valley,  Cal.  App. 
filed  March  2,  1912.  For  line-insulator  connection. 

1.047.502.  ART  OF  MANUFACTURING  L.AMP  FILAMENTS;  W.  D. 
Coolidge,  Schenectady,  N.  Y.  App.  filed  Aug.  24,  1907.  Simul¬ 
taneous  treatment  of  a  number  of  filaments. 

1,047,520.  L-AVA  V’.APOR  TUBE;  J.  L.  R.  Hayden,  Schenectady,  N.  Y, 
'  App.  filed  Aug.  9,  1907.  Self-glazed  lava. 

1,047.523.  CLAMPING  EAR  FOR  TROLLEY  WIRES;  C.  J.  Hixson, 
Schenectady,  N.  V'.  App.  filed  Aug.  25,  1911.  Sleeve-operated  jaws. 


1,047.524.  CONTACT  TERMINAL  FOR  INTERRUPTING  ELECTRIC 
CIRCUITS;  G.  Honold,  Stuttgart,  Germany.  -App.  filed  Feb.  1,  1911 
Spark  ignition. 

1,047,536.  TEMPER.ATURE-REGUL.ATING  DEVICE;  A.  J.  Kercher, 
Berkeley,  Cal.  App.  filed  Nov.  18,  1911.  E'or  heat-storage  cookers. 

1,047,540.  MANUFACTURE  OF  TUNGSTEN  FILAMENTS  FOR  IN- 
CANDESCENT  ELECTRIC  LA.MPS;  A.  Lederer,  Vienna,  Austria- 
Hungary.  App.  filed  April  10,  1906.  Bendzendin  tungstate,  and  ag- 
glutinant  paste. 

1,047,541.  SUPPORT  FOR  METALLIC-GLOW  FILAMENTS  FOR 
ELECTRIC  INCANDESCENT  LAMPS;  A.  Lederer,  Vienna, 
Austria-Hungary.  App.  filed  -Aug.  25,  1906.  Refractory  oxide  im¬ 
pregnated  with  a  metal  that  is  hard  to  fuse. 

1,047,545.  APPARATUS  FOR  THE  PRODUCTION  OF  HIGH-PO¬ 
TENTIAL  ELECTRIC  CURRENTS:  D.  G.  McCaa,  Lancaster,  Pa. 
App.  filed  June  28,  1909.  For  producing  either  unidirectional  pulsat¬ 
ing  or  an  alternating  current. 

1,047,546.  HANGER  FOR  TROLLEY  WIRES;  W.  A.  McCallum,  Cin¬ 
cinnati,  Ohio.  App.  filed  May  21,  1910.  Insulating  connection. 
(Improvement  on  patent  No.  955,185.) 

1,047,557.  ELECTRICAL  LOW-SPEED  CUT-OUT;  M.  F.  Owens,  Hart¬ 
ford,  C'onn.  App.  filed  Nov.  23,  1911.  Time-delayed  action  for  re¬ 
frigerating  apparatus,  etc. 

1,047,560.  SIGNALING  APPARATUS  FOR  HOSPITALS:  W.  M. 
Perry  and  A.  E.  Boozer,  Columbia,  S.  C-  App.  filed  June  20,  1911. 
Enunciator  and  hall-displayed  signals. 

1,047,575.  ELECTRIC  SWITCH;  F.  Schneider,  Cleveland,  Ohio.  App. 
filed  June  8,  1911.  Push-button  type  with  latch  for  electric  tools,  etc. 

1,047,593.  TURBO-ELECTRIC  SHIP  PROPULSION;  E.  Thompson, 
Swampscott,  Mass.  App.  filed  Jan.  16,  1911.  Turbine-driven  gener¬ 
ator  and  motor-driven  screws;  three-phased. 

1.047,643.  HIGH-FREQUENCY  OSCILLATOR:  A.  A.  Jahnke,  San 
Francisco,  Cal.  App.  filed  Feb.  25,  1910.  Spark-gap  device. 

1,047,692.  TROLLEY;  J.  Para,  Elizabeth,  N.  J.  App.  filed  Aug.  19, 
1912.  Inclined  guide  wheels. 

1,047,742.  ELECTRICAL  RESISTANCE;  F.  Buchanan.  Syracuse,  N.  Y. 
.\pp.  filed  March  18,  1912.  Independently  supported  units. 

1,047.744.  .XRC-LIGHT  CUT-OUT;  C.  L.  Bundy,  Philadelphia,  Pa.  App. 
filed  July  8,  1910.  Plug  type.  (Improvement  on  patent  No.  836,482.) 

1,047.772.  SELF-LOCKING  KNIFE  SWITCH;  C.  J.  Embree.  Chicago. 
Ill.  App.  filed  Dec.  15,  1908.  Motor-controlled  oil-brake  switch. 

1,047,788.  TELEPHONE  APPARATUS;  E.  A.  Graham,  Brookley,  Lon¬ 
don,  England.  App.  filed  Dec.  1,  1911.  Sound-amplifying  device. 

1,047,810.  ELECTRIC  TIME  INDIC.XTOR  AND  ALARM;  F.  Hope- 
Joncs,  London,  England.  App.  filed  Aug.  2,  1910.  Wheel  drive  of 
dial  movement. 

1,047,821.  DYNAMO-ELECTRIC  MACHINE;  J.  C.  MacFarlane  and  H. 
Burge,  Chelmsford,  England.  App.  filed  Feb.  17,  1911.  Multipolar 
yoke  construction. 

1,047,833.  APPARATUS  FOR  AUTOMATICALLY  CONNECTING  UP 
THE  SUBSCRIBERS  OF  TELEPHONE  EXCH.XNGES;  J.  Peticky, 
Prague,  Austria-Hunpry.  App.  filed  March  7,  1905.  Call  and  ex¬ 
change  selective  mechanism. 

1,047,858.  TURBO-ELECTRIC  PROPULSION  OF  VESSELS;  E. 
■Thompson,  Swampscott,  Mass.  App.  filed  Jan.  16,  1911.  A  pair  of 
turbo-driven  field  magnets  and  a  pair  of  armature-carrying  screw 
shafts. 

1,047,864.  PROCESS  OF  PRODUCING  PHOSPHORUS  FROM  MIN- 
ER.\L  PHOSPHA'TES;  F.  S.  Washburn,  Nashville,  Tenn.  App. 
filed  June  17,  1912.  Arc  type  of  furnace  reaction. 

1,047,897.  SPRING-FASTENING  DEVICE:  J.  Schade,  Jr.,  New  York, 
N.  Y.  App.  filed  Dec.  13,  1906.  Coiled  wire-spring  jaws. 
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Do  You  Want  Quality: 


Then  you  should 
buy 


assachusetts 

AGNET  WIRE 


It’s  the  very  best 
that  skill  and 
knowledge  can 
produce. 

It  gives  superior 
service. 

Massachusetts  Electric  Mfg.  Co. 

WEST  LYNN,  MASS. 


GAIN  THE  LEAD 

Keeping  abreast  of  the  procession  is  hard. 
Keeping  ahead  is  easy  once  you  gain  the  lead. 
You  could  take  care  of  more  business  if  you 
had  it.  Why  not  get  it? 

HUBBELL  REFLECTORS 

will  put  profit  in  your  till  and  good  will  in  the  minds  of  your 
customers.  They  enable  you  to  not  only  meet  competition,  but 
to  beat  competition.  Hubbell  Tin,  Brass  and  Steel  Reflectors 
suit  the  factory  trade  in  style,  price  and  quality.  You  need 
this  trade,  this  trade  needs  you.  Let  Hubbell  Reflectors  bring 
you  together. 

HARVEY  HUBBELL  be.,  Bridgeport 


Old  motors  can  be  made  to  do  the  work  of 
new  motors  by  using  “Deltabeston”  Wire 

The  saving  is  distinctly  worth  while.  It  all  depends 
upon  the  magnet  wire.  Buy  a  motor  with 


“DELTABESTON”  COILS 


l&M; 


and  you  get  one  which  will  not  burn  out  under  the  heaviest 
service  or  the  highest  temperatures  likely  to  be  reached  through 
overloading  motors.  Write  for  samples. 

D  &  W  FUSE  COMPANY,  providence,  r.  i. 


/TThe  Burnt  BrandGuaianteeonEveiy  Pole 


is  your  assurance  of  durability.  Our  ]:)oles  are  sawed  from  selected  straight-grained 
L  s])ruce,  Kyanized  the  whole  length  or  only  at  the  butt,  as  ordered.  Weight  for  weight, 
\  tliey  are  as  strong  lb.  for  lb.  as  the  best  steel,  and  are  of  minimum  weight. 


Berlin  Mills  Gbnipany 


Decembeb  28,  1912. 
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T  takes  more  than  pure  rub¬ 
ber  to  make  an  insulation 
like 

Walpole 
Tape 

It  takes  a  compound  scien¬ 
tifically  put  together  by  chem¬ 
ists  who  fully  understand 
transmission  wiring  require- 
•  ments  and  how  to  meet  them. 

But — there’s  only  one  Wal¬ 
pole.  That’s  why  it’s  chosen 
by  those  who  use  only  the 
best  electrical  goods. 


Liquid  and 

Rubber 

Insulation 


Canadian  Companjr 

WALPOLE  RUBBER  COMPANY,  Limited 
Montreal,  P.  Q. 

Pioneers  in  Insulation  Engineering 

14-137 


Nicnrome” 

For  Domestic 
Heating  De\^ices 

Tfichrorae  is  to 
ffeat  what  Tunasten 
IS  to  l^ignt” 

For  Lahqratony 
Pupnaces 

"McbTOimU 


^  - 


Rubber  Covered 
IVires  and  Cables 

are  made  for  Underground,  Submarine,  and  Aerial  Elec¬ 
tric  Light  and  Power  Service,  and  for  Telephone,  Telegraph, 
Fire  Alarm  and  Signal  Work. 

They  conform  in  every  respect  to  the  requirements  of  the 
New  Code  Specifications.  Best  results  will  be  secured  if 
you  confer  with  us  before  placing  your  order  for  wires  or 
cables. 

INDIANA  RUBBER  <SL 
INSULATED  WIRE  CO. 

JONESBORO,  IND. 
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The  Greatest  Advance  in  the  Solution  of 
the  Lighting  Problem 

since  the  invention  of  the  carbon  lamp  about  20  years 
ago,  has  been  made  by  the 


Field  and  Armature  Coils  Sub¬ 
jected  to  Heavy  Overload 
Made  Permanently  Fire-Proof 

with 

SAUMANDER 

Pure  Asbestos  Insulated 
Magnet  Wire 

Make  your  machinery  that  is 
k  subjected  to  heavy  overloads  or 
E  high  temperatures  safe  ^  at  all 
H  times  with  Salamander  Fireproof 
■  Wire.  Constructed  of  the  inde- 
^  structible  asbestos — It  gives  the 
1  greatest  protection  at  the  smallest 
I  cost  at  all  times.  Indestructible 
V  equipment  is  a  necessity — Sala- 
'  mander  Fireproof  Wire  makes 
yours  a  reality,  is  approved  and 
used  by  the  United  States  Gov¬ 
ernment  and  in  many  of  the  larg¬ 
est  Central  Stations  in  the  coun- 
try. 

Write  for  booklet.  Yours  for 
the  asking. 


INDEPENDENT  TUNGSTEN  LAMP 


It  has  greater  utility  than  the 
carbon  lamp. 

If  the  filament  is  broken,  it  will 
frequently  fuse  again,  if  the  globe 
be  gently  tapped  and  will  burn  as 
before,  while  a  broken  carbon  fila¬ 
ment  ends  the  usefulness  of  the 
lamp. 

It  gives  a  white  light,  resembling 
daylight  more  closely  than  any¬ 
thing  yet  produced  by  human  in¬ 
genuity. 

There  is  no  deterioration  in 
quality  of  light,  whereas,  the  car¬ 
bon  lamp  gives  a  weaker  and  yel¬ 
lower  light  the  longer  it  burns. 

It  effects  a  saving  of  75  per 
cent,  in  current  for  the  same  can- 
dlepower. 


Complete 

Field 

Consisting 

of 

8  Colls 
Wound 
with 

Salamander 

Wire 


Independent  Lamp  and  Wire  Co 

1733  Broadway  -----  New  Yor 


Works;  York,  Pa.,  and  Weehawken,  N.  J. 


Roebling  Magnet  Wire 


consists  of  specially  drawn  and  annealed 
copper  wire,  soft  and  true  to  gauge, 
covered  with  a  smooth  and  uniform  insu¬ 
lation.  Furnished  round,  flat,  square 
and  in  strands. 


John  A.  Roebling’s  Sons  Co. 

Trenton,  N.  J. 


A' Good  Bargzun 

may  be  defined  as  the 
securing  of  good  qual- 
ity  at  low  price.  That 
‘s  what  you  get  in 


National  Conduit  &  Cable  Co. 

ExecoUve  Offices:  41  PARK  ROW,  NEW  YORK,  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


yHAi  ;  Burning  and  New  Code 

Rubber  Covered  Wire 

nunciator  and  Office 
Wire.  Get  our  qucxta- 
tions.  3 

Coilyer  Insulated  Wire  Co.,  •  Pawtocket,  R.  I. 


Boaton  Phlladelplila  Chicago  San  Franclaeo 


December  28,  1912. 
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All  Types 


We  furnish  highest  grade 
Magnets  for  use  in  Mag¬ 
netos,  Magnetic  Separators, 
Measuring  Instruments, 
W'att  Meters,  and  many 
other  purposes 


High  Grade  Magnet  Steel 

All  standard  sizes  in  stock 

Highest  permeability 
Breakage  reduced  to  a  mini¬ 
mum. 

Sufficiently  soft  to  stamp 
or  tool  without  Magnetic 
Deterioration. 


lann  Bokec-&4^ 


Duan 


WATERBURY 
WIRES  AND  CABLES 

in  rubber,  paper  and  varnished  cloth  insu¬ 
lations,  lead  incased  and  braided  for  power, 
signal,  telephone  and  all  other  electrical 
requirements. 

SUBMARINE  CABLES 

Quotations  promptly  furnished. 

WATERBURY  COMPANY 

80  South  Street,  NEW  YORK 


FOR  ALL  PURPOSES 

SCRAP  PURCHASED  ' 

KSLEIIIIHIISSUtlER  CIEHl 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


PERTH  AMBOY,  N.  J. 


© 

1911 


eOci  t 

A..,,.  >• ./  :• 


■fr,  /• 

600  VOLTS 
NATIONAL  ELECTRICAL 
CODE  STANDARD 


RD 

DOUBLE  BRAID 


Simplex  Mark 


TE»T  NUMBER 


Sesmitoi  Insulitlon 
On*  red  threid  under  braid 
and  parallel  to  the  wire. 


Look  For  This 

Tag  (YELLOW)  OnAU 


The  1911  Code  Wire 
Manufactured  By  Us. 

A  Few  Simplex  Products 

Simplex  Caoutchouc  (Simplex  “  B. 

•  C”) 

Simplex  Telephone  and  Telegraph 
Wires  and  Cables. 

Simplex  Lead  Covered  Wires  and 
Cables. 

Simplex  Steel  Taped  Cables. 

MANUItACTURERS  OT  IN5U1ATCD  WIRtS  AND  CABLES 
201  DEVONSHIRE  ST,  BOSTON 


y 
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DOLPHIN 

I  N  S  U  LATE  D  WIRE 


Dependable 
Commercial  Code 
Wire 

Dolphin  insulated 

Wires  are  built  upon 
the  lines  that  have 
made  the  Atlantic  Com¬ 
pany’s  “Neptune”  and 
“Triton”  widely  known 
and  used. 


“Dolphin”  Commercial 
Code  Wires  may  be  de¬ 
pended  upon  to  meet  and 
exceed  the  requirements 
of  the  National  Board  of 
Fire  Underwriters. 

High  Grade  Like  all  “Atlantic” 
Wires  “Dolphin”  Insu- 
lation  will  be  found 
of  uniform  quality 
throughout  every  coil  of 

Hig^h’'G?ade  cvcry  size. 


ATLANTIC 

INSULATED  WIRE  AND  CABLE  CO. 

General  Office:  120  Liberty  St.,  New  York 
Factory:  Stamford,  Ct. 

2014-0 


COTTON  MAGNET  WIRE 

Sizes  No.  4  to  No.  40. 

SILK  MAGNET  WIRE 

Sizes  No.  16  to  No.  40. 

BELDENAMEL,  COTENAMEL 
AND  SILKENAMEL  MAGNET  WIRE 

Sizes  No.  12  to  No.  40. 

Resistance  Wires  in  all  of  the  above  in¬ 
sulations.  Shipments  from  the  most 
complete  stock  of  wires  under  one  roof. 

Belden  Manufacturing  Company 

Factory  and  Officea: 

2300  So.  Western  Avenue,  Chicago,  Ill. 


Penn  New  Code  Wires  and  Cables 

Made  in  accordance 
with  the  New  Na¬ 
tional  Electrical  Code 
Rules  effective  Jan¬ 
uary  1st,  1912. 

ASK  FOR  BOOKLET 


CONTAINING  THE  NEW 


SPECIFICATIONS. 


Hazard  Mfg.  Co. 

New  York — Pittsburg — Chicago  Wilkes-Barre,  Penna. 


ALUMINUM 

Electrical 

Aluminum 

Conductors 

Company  0/ 

America 

Ingot  Sheet 

Pittsburgh,  Pa. 

Wire  Rod 

Sales  OfiSces 

Tubing 

Clevdand,  Detroit,  PhOadslphia, 
Rochester,  N.  Y.  1 

December  28,  1912. 
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NEW  McGRAW-HILL  BOOKS 


READY  IN  DECEMBER. 


Methods  of  Measuring  Electrical  Resistance 


By  Edwin  F.  Northrup,  Ph.D. 

389  pages,  6  x  g.  Ulus.  $4.00  (17s.)  net  postpaid. 


Usefulness  in  commercial  measurements  and  tests, 
is  the  standard  of  this  book.  It  is  designed  to  aid 
the  engineer  in  practice. 

It  describes  many  methods,  gives  some  sample 
measurements,  and  details  of  typical  instruments. 


In  every  case  practical  results  rather  than  highly 
theoretical  possibilities  are  given. 

A  chapter  on  the  location  of  faults  upon  tele¬ 
phone  and  other  land  lines,  is  one  valuable  feature. 


CONTENTS. 


I.  Extent,  Character  and  Precision  of  Electrical  Measurement. 
Theory  of  Errors.  Ohmic  Resistance.  II.  Resistance  Measured 
with  Deflection  Instruments;  Voltmeter  and  Ammeter  Methods. 
III.  Null  Methods.  Resistance  Measured  by  Differential  Instru¬ 
ments.  IV.  The  Wheatstone-bridge  Network.  Slide-wire-bridge 
Methods.  V.  Wheatstone-bridge  Methods.  Variable  Rheostat.  Ar¬ 
rangements  of  Resistance.  Per  Cent  Bridge.  Suggestions  for 
Using  Bridge.  VI.  The  Measurement  of  Low  Resistance.  VII.  The 
Determination  of  Electrical  Conductivity.  V’lII.  The  Measurement 


of  High  Resistance.  IX.  Insulation  Resistance  of  Cables.  X.  Re¬ 
sistance  as  Determined  with  Alternating  Current.  XI.  Resistance 
Measurements  when  the  Resistance  Includes  an  Electromotive  Force. 
XII.  Elementary  Principles  of  Fault  Location.  XIII.  Measurement 
of  Temperature  by  the  Measurement  of  Resistance.  XIV.  Instru¬ 
ments  Used  for  Measuring  Resistance.  Some  General  Principles 
Considered.  XV.  Deflection  Instruments  and  Galvanometers.  Ap¬ 
pendices — Tables — Mathematical  Quantities  and  Relations — Wire 
Data  and  Formul*. 


The  Theory  of  Measurements 

By  A.  deforest  Palmer,  Ph.D.,  Associate  Professor  of  Physics  in^ Brown  University. 
248  pages,  with  Tables  and  Diagrams.  $2.50  (10/6)  net,  postpaid. 


thorough  discussion  of  the  principles  underlying  the 
precision  of  measurements,  and  the  development  of  suit¬ 
able  methods  of  measurement  for  special  purposes. 

The  earlier  chapters  of  the  book  deal  with  the  general 
principles  that  underlie  all  measurements,  with  considera¬ 
tion  of  the  nature  and  distribution  of  the  errors  to  which 
they  are  subject,  and  the  methods  by  which  the  most 
probable  result  is  derived  from  a  series  of  discordant  meas¬ 


urements.  The  various  types  of  measurement  met  with  in 
practice  are  classified,  and  the  methods  dealing  with  each 
are  briefly  discussed. 

The  later  chapters  are  devoted  to  a  general  discussion 
of  the  precision  of  measurements,  based  on  the  principles 
established  in  the  preceding  chapters. 

23  useful  reference  tables  are  added  as  an  appendix  to  the 
book. 


PUBLISHED  OCTOBER,  1912. 

Transmission  Line  Construction — Methods  and  Costs 

By  R.  A.  Lundquist,  E.E.,  Consulting  Engineer,  Minneapolis. 

295  pages,  6  x  g,  183  illustrations.  $3.00  (12/6)  net  postpaid. 


The  selection  of  the  efficient  and  economical  method  of  It  gives  cost  data  with  conditions  which  might  affect 
line  construction  is  an  important  factor.  them.  It  has  valuable  special  features  such  as  organization 

Do  you  know  the  best — their  merits,  costs,  etc.?  of  Forces,  Tools,  Specifications,  Tests,  etc. 

This  book  gives  full  details  for  all  types  of  line  construc¬ 
tion. 

PUBLISHED  NOVEMBER,  1912. 

Coal:  Its  Composition,  Analysis,  Utilization  and  Valuation 

By  E.  E.  SoMERMEiER,  Professor  of  Metallurgy,  Ohio  State  University. 

175  PP-  6  jr  9,  illustrated.  $2.00  (8/4)  net,  postpaid. 

For  the  man  who  has  to  buy  coal — no  matter  whether  heating  value,  analysis,  etc. 
technically  trained  or  not — this  book  has  a  distinct  value.  A  valuable  table  gives  the  properties  of  all  coals  mined 

It  is  full  of  practical  data.  It  covers  the  composition  in  the  United  States  arranged  alphabetically  by  States. 


1.  Composition  and  Heating  Value. 

2.  Chemical  Analysis  of  Coal. 

3.  Sampling. 

4.  Methods  of  Analysis. 


CONTENTS. 

5.  Determining  the  Calorific  Value. 

6.  Summary  of  Chemical  Detenni- 

ration  or  Records. 

7.  Improvement  of  Coal  by  Wash¬ 

ing. 


8.  Purchase  of  Coal  Under  Specifi¬ 

cations. 

9.  Flue  Gas  Analysis. 

10.  -Analytical  Tables. 


McGraw-Hill  Books  May  Be  Seen  At 

Boston— Old  Comer  Book  Store 
ChlcaKO— A.  C.  McClurg  &  Co. 

Klee.  Rev.  Pub.  Co. 

Denver— Kendrick-Bellamy  Co. 
Philadelphia— Pblla.  Book  Co. 
San  Francisco — Mining  &  Scien- 
tlflc  Press,  and  Technical  Pub.  Co. 
Seattle — Lowman  A  Hanford  Co. 


McGraw-Hill  Book  Co. 


239  West  39th  Street 


New  York 


London,  6  Bonverie  St-,  E.C.  Unter  den  Linden  31.  Berlin 

Publiihers  of  books  for  ths  Electrical  IVorld. 


Retarn  Privilege  Guarantee 


When  cash  accompanies  an  order  for 
McGraw-Hill  books  the  purchaser 
may,  within  flve  days  of  receipt  of 
the  books,  return  any  or  all  of  the 
purchase  for  any  reason  whatsoever, 
and  bis  money  will  be  refunded 
promptly  and  withont  qneatlon. 


■  / 
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BAKELITE 

(Reg.  U.  S.  Pat.  Off.) 

APhcnol -formaldehyde  eondensation 
product  of  high  dielectric  properties; 
does  not  melt  nor  soften  by  heat; 
insoluble  in  oil  and  other  solvents; 
highly  resistive  to  atmospheric  agents 
and  to  almost  all  chemicals;  great 
mechanical  strength  ;  in  constant 
commercial  use  since  beginning  of 
1908. 

Adopted  by  the  leading  elec¬ 
trical  concerns  of  the  world 
for  impregnation  and  for 
molded  insulation. 

Notice  :  Bakelite  and  its  applications  are 
protected  by  sixteen  U.  S.  patents.  (Many 
more  patents  pending.)  Suits  against  in¬ 
fringers  have  been  started;  users  of 
infringing  goods  are  considered  contribu¬ 
tory  infringers. 

Ask  for  booklet  Information  No.  2. 

GENERAL  BAKELITE  CO. 

100  William  St.  New  York 


MiTCHELL-I^AND 

^  Insulation 

I  INSULATING  I 
I  COMPOUNDS  ■ 


Our  factory  is  fitted  to  make  for  you 
any  style  of  wax,  pitch  or  asphalt 
composition  in  barrel  lots  or  in  car 
loads. 

Let  us  be  your  compounding  depart¬ 
ment. 

By  having  us  do  this  work  for  you 
you  save  time  and  trouble,  reduce  fire 
risk,  save  interest  on  crude  materials 
in  stock,  save  space  and  melting  equip¬ 
ment. 

Others  have  found  it  advantageous  to 
employ  us — you  had  better  give  the 
matter  your  consideration. 


Mitchell-Rand  Mfg.  Co. 


L 


Cor.  John  &  Cliff  Sts.,  N.  Y.  CHy 

Electrical  Insulating  Materials  of  All  Kinds 


MAGNET 


Silk  or  Enamel  Insulated 


WIRE 


KElUICIi  SWICIIBMIID  8>  SUPFIV  CO. 

KANSAS  CITY  CHICA60  SAN  FRANCISCO 


HEATER  CORD 


We  furnish  thousands 
of  feet  of  cotton  and 
silk  covered  flexible  cords  for  electric 
heating  appliances.  We  have  the 
cord  YOU  want. 

ALFRED  F.  MOORE 

200  N.  Third  Street  Philadelphia 


New  York 
Boston 


Cleveland 

Birmingham 


Chicago 

Chattanooga 


0iaitipiid 

Rubber  Covered  Wires  and  Cables 

The  Higheat  Degree  of  Efficiency  and  Durability 


The  value  of  an  intimate  knowledge  of  correct 
rubber  chemistry  in  the  manufacture  of  insulated 
wires  and  cables  is  conclusively  shown  by  the 
complete  success  of  The  Diamond  Rubber  Com¬ 
pany’s  product  in  the  electrical  field. 


The  Diamond  Rubber  Co,  of  New  York 

Subaldiarjr  of  the  B.  G.  Goodrich  Co. 

AKRON,  OHIO 
And  All  Principal  Citiea 


Show  Window  Cord  Lamp  Cord 

Lowell  Insulated  Wire  Co. 

Lowell,  Mass. 

Electric  Light  Wire  T elepbone  Wire 


Do  you  realize  the  place 
to  buy  fixtures  is  a  Whole¬ 
sale  rather  than  a  Retail 
house  ? 

We  are  Exclusive  Eastern 
Agents  for  Dale  and  other 
lines. 

We  can  save  you  money. 
Make  us  prove  it. 

STUART-HOWLAND  CO. 

BOSTON 


Single-Duplex-Trip  lex-Quadrup  lex 

CABLE  TERMINALS 

D.  O.  A.  for  outdoor  service. 

D.  S.  for  indoor  service 

standard  Underground  Cable  Co. 


CHICAGO  .  .MKW  YOHK 
WORCKSTEB 

CLEVELAND  -  PITTSBCHGH 

AMERICORE 


RUBBER  COVERED  WIRE 

(WORSTED  TRACER  THREAOl 

TYPE  R.  S. 

FOR  600  VOETS  OR  LESS. 

Exnminrd  nnd  labeled  under  the 
direrlion  of 

I'liderwrilera  l.nborniorieH,  Inc. 
.•uaranteed  lu  be  a  alriclly  h!|ih 
liradc  inaulaled  Wire. 

National  KliM-frical  ('ode  Standard 


DATB  OF  MANUFACTCRB 


Booto* 
Nbw  Yobk 
Tkiiabblphia 


Pittsburgh,  Pa. 


St.  Louia 
Chicago 
Sam  Feancisco 


Canada:  Standabd  Undugaound  Cablb  Co.,  or  Canada, 
Ltd.,  Hamilton,  Ont.  5 


ELECTRIC  CABLE  CO. 

17  Battery  Place  -  -  -  -  New  York 

RUBBER  COVERED  WIRE 

**InTincible’*  “Engineers,”  30%  Para  or  to  any  specification 

Works:  BRIDGEPORT,  CONN. 

Ofioes,  Boston  Philadelphia  Cleveland  Chicago  San  Francisco 


Platinum 

Scrap  Purchased 


CONTACTS  OF  ACL  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 

resistance  wire  • 

WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK,  N.  J. 


'HERE  are  good  Wires  and 
bad  Wires  but  the  VV'ire 
with  this  tag  is  the  best! 

We  guarantee  it! 


American  Steel  Ac  Wire  Coininiuy 

SALES  OFFICES 
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Orangeburg 
Fibre  Conduit 


(“  Admitted  to  be  the  best  Fibre  Conduit.**) 


Made  with  four  styles  of  joints :  Socket, 
sleeve,  screw  and  “Harrington,”  with 
bends  and  fittings  for  same. 


Is  the  Lightest  Conduit  Made 


(3'  socket  joint  1.2  lbs.  per  foot.) 


hence  the  freight  and  cartage  charges 
are  reduced  to  the  minimum. 

Send  for  The  Conduit  Book. 


Carrying  30  feet  3"  Socket  Joint. 


The  Hbre  Conduit  Company 


Kew  York,  103  Park  Ave.  Main  Office  and  Factory 

Chicago,  1741  Monadnock  Bldg. 

Orangeburg,  N. ' 

1  ri-Provincial  Supidy  Co. 

Birmingham,  Ala.,  McClary-Jemison  Machinery  Co. 


Pierson-Roeding  Co. 
San  Francisco,  Cal. 
Seattle,  Wash. 
Portland,  Ore. 

Los  Angeles,  Cal. 

Salt  Lake  City,  Utah, 
Bryant  Zinc  Co.,  Chicago,  Ill. 


Idaho 
Red  Cedar 


Poles 


Note  Protection  at  Corner* 


Blake  Insulated  Staples 


Unequalled  for  telephone  and  bell 
wiring.  The  fibre  insulatio  i  pre¬ 
vents  troublesome  short  circuits 
and  grounds. 

5  Sizes  Pat.  Nov.,  1900 

Write  tor  Samples 


SANDPOINT,  IDAHO 


Blake  Signal  &  Mfg.  Co. 
BOSTON,  MASS. 


Prompt  Shipments 
Right  Prices 


Large  Stocks 
Good  Quality 


LAV  IX  E 

Electrical  Insulation 

Has  been  used  for  40  years  by  leading 
electrical  manufacturers. 

Samples  on  request.  i 

D.  M.  STEWARD  MFG.  CO.  Chattanooga,  Tenn.,  1.  S.  A. 


Idaho  Red  Cedar  Poles 

24  Csdar  Yards— Idaho,  Wash.,  g  R.C. 

Western  Lumber  &  Pole  Co. 

Main  Office:  Electric  B.'dg.,  Denver,  ColOi 


The  COPE  Cable  Rack 


Cheapest,  Strongest,  Most  Dependable  Made, 
Arms  made  for  from  one  to  three  cables. 
Write  for  Catalog. 

W'atch  for  our  ad — the  first  of  month. 

TI  PnPF  3244N.lSthSt. 

•  *'•  Phil^elpkia  2 


December  28,  1912. 
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WORLD. 
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Every  Dollar  Invested  In 

TRADE  _  _ 

BX  CABLE 

MARK 


HOT 

GALVANIZED 

FLEXIBLE 

STEEL 

ARMORED 


RUST 

PROOF 

AND 

MOISTURE 

PROOF 


A 


Coil  of  Greenfield  Flexible  Steel 
Armored  Conductors 


Is  Fully  Returned  In 

SERVICE  VALIE 

That  complete  satisfaction  is  assured  all  who  handle  or  install 
BX  Cable  can  be  judged  from  the  fourteen  years’  success  behind  it. 

Fourteen  years  without  a  change  in  construction  in  view  of  present 
keen  competition  means  but  one  thing,  that  BX  Cable  stands  un¬ 
equalled  in  the  wiring  field. 

The  fiexible  steel  armor  possesses  great  mechanical  strength, 
is  more  apt  to  turn  a  nail  than  rigid  pipe  of  equal  diameter,  yet  it 
permits  maximum  flexibility.  BX  easily  meets  all  requirements  of 
the  Undenvriters’  Laboratories,  Inc.,  and  Municipal  Boards.  It  is 
furnished  in  coils  of  lengths  convenient  for  use  and  makes  a  far  safer 
and  neater  job  than  knob  and  tube  work. 

GREENFIELD  SPRAGUE  SPRAGUE 

FLEXIBLE  STEEL  STAMPED  STEEL  FITTINGS  AND 

CONDUIT  BOXES— COVERS  TOOLS 

GREENFIELDUCT  HOT  GALVANIZED  RIGID  PIPE 

Write  Today  for  Conduit  Products  Catalog  No.  4363. 

SPRAGIE  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 

Main  Offices:  527-531  West  34tli  Street,  New  York,  N.  Y. 

BRANCH  OFFICES: 


Chicago 

Atlanta 


Philadelphia 
San  Francisco 


Boston 
St.  Louis 


Baltimore 

Milwaukee 


Pittsburgh 

Seattle 
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Condensite  Enamel  No.  119 

THE  NEW  SUBSTANCE  FOR  ELECTRICAL  IMPREGNATION  WORK 

This  material  forms  a  hard  infusible  and  insoluble  mass  of  high 
insulating  value. 

It  will  not  flow  or  liquefy  under  the  action  of  heat,  but  will  soften 
sufficiently  to  permit  the  metal  in  coils,  transformers,  etc.,  to  expand 
and  contract  without  fracturing  the  impregnation. 

It  is  insoluble  in  water,  oil,  alcohol  and  acid. 

It  contains  no  water  either  free  or  combined  and  is  water-proof. 

Its  application  requires  only  the  apparatus  ordinarily  used  in 
impregnating  work. 

It  is  now  being  used  by  some  of  the  foremost  manufacturers  of 
electrical  apparatus  in  this  country. 

To  enable  manufacturers  to  test  this  material  we  will  treat  sample 
coils  free  of  charge. 

Send  for  descriptive  pamphlets. 

CONDENSITE  COMPANY  OF  AMERICA 

Glen  Ridge,  New  Jersey 


LI  NOTAPE  WINDING  MACHINERY 


(Trade  Mark  name  registered.) 

is  a  linen-finished  innslin  tape,  treated  by  our 
special  process  with  oxidized  linseed  oil. 

The  oil  thus  deposited  on  the  fabric  is  as 
toujjh  as  rubber — equal  to  it  electrically,  but 
far  superior  in  heat-resistinp^  qualities. 

Made  straight,  bias-cut  and  soft-finished. 
Look  ft)r  the  “Linotape"  Trade  Mark. 

Samples  for  the  asking;.  6 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  AND  CHICAGO 


FOR  INSULATING  WIRE 
AMERICAN  INSULATING  MACHINERY  CO. 

N.  W.  cor.  Hancock  and  Oxford  Streetai  PHILADELPHIA.  PA. 


•  INSULATING  PAINTS 

We  carry  a  very  large  stock  of  lasolatiag 
Paints,  Varnishes,  Mica,  Tapes,  Fibre,  HjlllM 

Paper  and  other  supplies  of  this  kind;  also  aa 
easceptionally  large  stock  of  Electrical  Supplies 
of  all  kinds. 

UNION  ELECTRIC  CO.,  Pittsburgh,  Pstuuu 


ORIGINAL  VULCANIZED  FIBRE 


For  Electrical  Insulation  in 
Dynamos,  Motors,  Switch- 
WW  Bib  boards,  Rheostats,  Armatures. 

NN  M  M  I  Also  for  Rail  Insulation  in 

ijl  1 1  il  l  4  ij  Signal  Systems. 

All  thloknwsses  up  t* 

Inch  carried  In  stock. 

We  manufacture  the  highest  grade  only. 

Rods,  Tubes,  Washers,  Discs  and  Special  Shapes. 

Write  for  prices,  samples  and  further  information. 


AMERICAN  VULCANIZED  FIBRE  CO.,  Wllfliington,  Dtl. 


Machined  to  Exact  Gauge 

Vulcanized  Fibre  in  Sheets,  Rods  and  Tubes. 
Dilecto— High  Efficiency,  Water  Resisting  Fibre. 

THE  CONTINENTAL  FIBRE  CO. 

NEWARK  .DEL. 

CHICAGO,  McCormick  Bldg.  NEW  YORK,  26  Cortlandt  St. 


D  I  S  F  1  C  O 

HORN  INSULATION 

esn  be  pressed!  Into  any  form  an4 

Will  —  Not  —  Crack 


Tor  Armsiur*  InsuUiton 
etc. 


IN  ROLLS  OR  SHCCTS 

DIAMOND  STATE  FIBRE  CO..  Elsmere.  Del. 


December  28,  1912. 
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Hundreds  of  distribution  problems  have  taught  us 
the  importance  of  little  things — ^things  that  even  you 
might  be  pardoned  for  overlooking. 

That  is  why  you  will  find  it  most  satisfactory  to  use  our 
Cable  Bells,  Potheads  and  Cable  Terminals. 

Write  for  our  big  blue  catalog. 

Electrical  Engineers  Equipment  Company 

10-12  N.  Desplaines  St.,  Chicago,  Ill.  i 


THE  NEW  STANDARD  FLEXIBLE  NON-METALLIC  CON  DU  I  T 

DURADUCT 

NEW  ENOUGH  TO  BE  BETTER— ENOUGH  BETTER  FOR  YOU  TO  KNOW  WHY 


TUBULAR  WOVEN  FABRIC  COMPANY,  PAWTUCKET,  R.  1. 


Qcneral  Sales  Agent: 

A.  HALL  BERRY,  97  WARREN  ST.,  NEW  YORK 


Weatern  Sales  Manaacr: 

JAMES  WOLFF.  309  SOUTH  DESPLAINES  ST..  CHICAGO. 


American  Vitrified  Conduit  Co. 

Flatiron  Building,  New  York 

Manufacturers  of  High-grade  Single  and  Multiple  Vitri¬ 
fied  Salt  Glazed  Clay  Conduits. 


G,  J\d.  Gcst 

Conduit 

Engineer  Contractor 

Executive  Offices 
277  Broadway 
New  York 

Cincinnati  San  Francisco 

Chicago  Montreal 


DO  YOUR  POLES  DECAY? 

Then  reinforce  them  with  the 

ORR  REINFORCEMENT 

You  double  their  life  at  two-thirds  the  cost  of  settinii  new  poles. 
Write  tor  Booklet. 

PITTSBURGH  REINFORCING  POLE  CO. 

435  6th  Avenue  Pittsburah,  Pa. 


7 


) 
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STEEL  POLES 


The  photograph  illustrates  a  por¬ 
tion  of  a  high  tension  line  of  44,000 
volts  carried  on  75-foot  poles. 

Poles  of  this  type  may  be  used  on 
the  main  streets  of  cities  and  towns, 
being  placed  on  the  curb.  The  base 
diameters  are  no  larger  than  wooden 
poles  of  this  height. 

Structures  are  furnished  assembled 
in  two  sections  and  are  set  and 
handled  in  the  same  manner  as  the 
usual  wood  pole. 

Complete  cross-arming  outfits  of 
all  types  are  furnished  when  required. 
Information  gladly  furnished  to  all 
interested  parties. 


Franklin  Steel 
Works 

Franklin,  Pa. 

New  York,  Minneapolis  Denver 

30  Church  St.  Phoenix  Bldg.  McPhee  Bldg. 


A  Special  Mica  for  Every  Use 

Commutator  Mica  Plate.  Punched  or  cut  to  any  shape. 
Camadian  Amber  Plate.  Designed  for  Turbo  and  sim¬ 
ilar  generators. 

Hard  Brown  Mica  Plate.  Firm  and  metallic  for  aver¬ 
age  stampings  and  mouldings. 

Special  Light  Brown  Moulding  Mica.  Easily  pliable, 
for  troughs,  rings,  etc. 

Flexible  Mica  Plate.  Extraordinarily  pliable  for 
■wrapping  formers,  coils,  etc. 

Mica  Linen  and  Paper.  Mica  Mouldings  in  Every  Form. 

D.  JAROSLAW 

19,  Tower  HIM  Reichenburgerstrasse  79-80 

London,  E.  C.  Berlin  So.  36 

Cable  Address:  Splittings,  London  5 

Cable  Address:  Glimmerlte,  Berlin 


THE  STANDARD 
HEAT  RESISTING 
MOLDED  INSULA¬ 
TION. 

THE  KIND  TO 
SPECIFY  AND 
OBTAIN 


UNIFORM  RESULTS 


HEMMING  MANUFACTURING  CO. 
GARFIELD,  NEW  JERSEY 


INSILATING  MACHINERY 

BRAIDING,  TAPING,  WINDING,  TWIN¬ 
ING,  CABLING,  STRANDING,  POLISH¬ 
ING  AND  MEASURING  MACHINES, 
CABLE  COVERING  BRAIDERS. 

FINE  CASTINGS  A  SPECIALTY 

NEW  ENGLAND  BITT  COMPANY 


403  PEARL  STREET 


PROVIDENCE.  R.I..U.S.  A. 


plasBImica 


A  soluble:  mica 

THE  Pl^AS.MlCA  CO. 
YONKKRS.  N.  Y. 


The  Standard  Insulation 
(or  repairing  burnt  Mica 
in  commutators.  Put  up  in 
convenient  tubes.  Enough 
(or  25  ordinary  repairs 
(or  $1 .30.  Express  paid. 

Better  order  a  tube  at 
once  and  be  ready  (or 
an  emergency. 


Impor- 
t  rs  of 


INDIA  MICA 


Diroot 

Shipmonts 


MEIROWSKY  BROTHERS,  ' 


46  Liberty  St. 
New  York 


The  R.  Thomas  &  Sons  Co. 

Established  1873  Incorporated  1892 
Main  Office,  EAST  UVERPOOL,  O. 


FACTORIES; 
East  Liverpool,  O. 
Lisbon,  O. 


SALES  OFFICES: 

227  Fulton  Street,  New  York 
1255  Old  Colony  Bidc.,'Chicaco 


The  American  Brass  Co. 

BENEDICT  &  BUKNHAM  BRANCH 

Successors  to 

THE  HOLMES,  BOOTH  A  HAYDENS  CO. 
WATERBURY.  CONN. 


Manufacturers  of 

^K.K  ”  Weatherproof  Wire  and 
Cable 

Bare  Copper  Wire  and  Cable 
Slow  Bnming  Weatherproof 
Office  Annunciator  and 
Magnet  Wire 

NEW  YORK  OFFICE 
99  John  Street 


ROME  WIRE  do 

ROME,  N.  Y. 


NEW  SPECIFICATION 

RUBBER  COVERED  CODE  WIRE 

TELEPHONE  WIRE  MAGNET  WIRE 

BARE  AND  TINNED-COPPER  WIRE 


The  teats  on  the  petticoat  attract  water  on  the 
outer  and  inner  surfaces  into  drops,  preventing 
creeping  of  moisture,  on  insulators  and  pins. 
The  line’s  complete  Catalog  tells  all 

HEMINGRAY  GLASS  CO. 


Caasral  Offieat 
Covington,  Kjr. 


Factoiyt 
Mnneio,  Ind. 
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INSULATORS 

have  had  a  very  noticeable  effect  in  freeing  many  hiffh- 
tension  transmission  lines  from  breakdown  and  costly 
replacements  and  interruptions  to  service. 

They  are  designed  and  made  to  give  high  service 
efficiency  under  severe  conditions.  For  all  voltages 
from  4000  to  200.000. 

Write  for  Catalog  Xo.  2. 

The  Pittsburg 
High  Voltage  Insulator  Co. 

Main  Office  end  Factory:  DERRYi  PA. 

New  York  Office:  114  LIBERTY  ST. 

St.  Louia  Office:  301  S.  7th  ST. 

Loa  Anyeles  Office:  120  S.  Los  Angeles  St. 

San  Francisco  Office:  247  Minna  St.  2 


Don’t  Drill  Your  Cross  Arms 

Drilling  weakens  the  arm,  and  the 
wooden  pins  lose  40  per  cent,  of  their 
Strength  the  first  year.  It’s  lar  better  to 
use  undrilled  cross  arms  and 

Peirce 

Insulator  Pins 

They  strengthen  the 
cross  arm  by  clamp¬ 
ing  it  with  Steel 
bands,  will  hold  an 
8oo-lb.  strain  with¬ 
out  deflection,  and 
bring  weight  of  wires  directly 
over  supporting  gain.  Fur¬ 
nished  with  Peirce  Spring 
Threads,  which  eliminate  break¬ 
age  of  insulators  due  to  expan¬ 
sion. 

Our  literature  will  help  your 
line  department.  Write  for  it. 

The  hardware  MAKES  the  line; 

Hubbard  makes  THE  hardware. 

Hubbard  and  Company 

Pittsburgh 


The  Result 


will  prevail  in  your  meter  department,  as  well  as  increased  ef¬ 
ficiency  if  you  lighten  the  unnecessary  burden  your  inspectors 
have  been  carrying  and  provide 
them  with  our 


of  our  fifty-five  years’  exper¬ 
ience  in  the  manufacture  of 
good  springs  is  that  we  can 
give  you  the  most  reliable 
springs,  at  the  most  reason¬ 
able  prices,  and  deliver  them 
to  you  the  quickest. 


Portable 

Phantom 

Loads 


Already  adopted  by  hundreds 
of  central  stations. 

Ask  us  to  send  circular 
No.  12. 


The  Wallace  Barnes  Co. 

Bristol*  Conn. 


THE  STATES  COMPANY 

202  W.  Water  St.  Syracose,  N.T. 


ALL  KINDS 

Carefully  made  and  tested 

“Steel  Fishing  Snake  for  Elec^trical 
and  Conduit  Work.’’ 

Write  for  Booklet  E  and  Prices 


Dunbar  Springs  rob  the  spring  ques¬ 
tion  of  the  uncertainty  and  risk  with 
which  it  was  formerly  regarded. 
Dunbar  Oil  tempered  flat  aud  coil 
springs  can  be  depended  upon  for  ac¬ 
curacy  and  reliability.  If  you  use 
springs,  we  ought  to  get  together. 

The  Dunbar  Brothers  Co.,  conn.^^ 


CARY 

SPRING 

WORKS 


EXTENSION 


conical 


240-242  W.  29th  Street 
NEW  YORK 


COMPRESSION 


December  28,  1912. 
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After  Your  New  Business  Men  Have 
Hammered  a  Power  “Prospect” 


for  months,  and  have  finally  gotten  his  signa¬ 
ture  on  the  dotted  line,  Mr.  Prospect  begins  to 
be  inconsistent.  Instead  of  trying  to  put  off  the 
installation  of  motor  drive,  he  wants  it  noiv — 
not  to-morrow  or  next  week. 

And  then  is  when  you’ll  find  it  convenient  to 
have  several 

Peerless  Transformers 

in  stock,  so  you  can  connect  up  his  load  before 
his  enthusiasm  can  cool.  Many  a  good  contract 
has  been  lost  by  delay  at  this  critical  time — don’t 
take  chances. 

Remember  that  we  guarantee  Peerless  Trans¬ 
formers  for  two  years — and  write  for  catalog. 


The  Enterprise  Electric  Co.,  Warren,  Ohio,  U.  S.  A. 

AGENCIES: 

National  Elec.  Supply  Co.,  Washington,  D.  C.  Maydwell  Co.,  San  Francisco,  Cal. 

The  Northwestern  Elec.  Equip.  Co.,  St.  Paul,  Minn.  Illinois  Elec.  Co.,  Chicago,  Ill. 

Erner  Electric  Co.,  Cleveland,  Ohio.  John  McC.  Price  Co.,  Pittsburg,  Pa. 

J.  G.  SchaflF  Electric  Co.,  Chambersburg,  Pa.,  T.  C.  McClure  &  Co.,  Portland,  Ore. 

and  Hagerstown,  Md.  Tohn  A.  Savage  &  Co.,  Denver,  Colo. 

•‘TRANSFORMERS  OF  ALL  KINDS  FOR  ALL  PURPOSES.” 


Make  Your  Transmission  Line 

Profitable 


Make  it,  too,  re¬ 
turn  a  profit,  as  well 
as  your  distribution 
system.  You  can  do 
it  by  taking  on  indus¬ 
trial  loads  by  means 
of 

Outdoor 

Substations 

equipped  with 
rugged,  inexpensive 
Burke  Horn  Type 
Switches  and  Horn 
Gap  Arresters. 

The  cost  of  such 
installations  is  much 
less  than  is  required 
with  other  apparatus, 
and  the  margin  of 
profit  is  liberal. 

Ask  for  detailed  in¬ 
formation. 


Railway  &  Industrial  Engineering  Co. 


PITTSBURGH,  PA. 


TRANSFORMERS 

for  high  tension  service  have  their 
coils  so  subdivided  and  individually 
insulated  that  each  coil  furnishes  only 
a  "small  portion  of  the  total  voltage. 

Excellent  insul¬ 
ation  is  assured  by 
the  use  of  mater¬ 
ials  of  our  own 
manufacture,  and 
low  temperature  is 
secured  by  liberal 
ventilation  of  all 
parts. 

Ask  for  catalog 
describing  our  en¬ 
tire  line  of  Packard  Transformers  for 
pole  line  and  Central  Station  service. 

THE  PACKARD  ELECTRIC  CO., 

Special  Western  Agents:  Electric  Appliance  Co. 

Chicago  San  Francisco  Dallas  New  Orleans 
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River  crossing  structure  for  1000'  span 
over  Oswego  River,  near  Fulton,  N.  Y. 


Cutter  Steel  Service 
and  Cutout  Boxes 

THE  BOX  WITHOUT  A  RIVET 


Modem  manufacturing  facilities  enable  us  to  offer 
Cutter  Steel  Service  and  Cutout  Boxes  at  unusually 
low  prices.  The  Boxes  are  made  of  sheet  steel 
formed  up  and  welded  at  the  comers. 

Write  for  Price  Lists 

GEORGE  CUTTER  COMPANY 

403  Notre  Dame  Street  South  Bend,  Indiana 


Archbold  -  Brady 
Company 


Syracuse, 


Steel  Transmission  Structures 


Flexible  Transmission 


Towers 


Catenary  Bridges 


The  Bi^^est  Users  of  Insulators 

Are  “Victor”  Users 


And  they  are  big  because  they  are  shrewd  invest¬ 
ors — they  know  that  money  spent  for  ‘Victor” 
Insulators  is  money  spent  wisely. 


They  have  proven,  to  their  complete  satis¬ 
faction,  that  line  failures  are  rare  where 
“Victor”  Insulators  are  used. 

Our  “Insulator  Book”  goes  into  detail — 
write  for  a  copy. 


THE  LOCKE  INSULATOR  MFC.  CO. 

Main  Office:  Victor,  N.  Y. 


Rnprnsentnti'vesi 


Pierso^  Roeding  &  Co.,  San  Francisco,  Seattle,  Los  Angeles  and 
Portland,  Ore. 

Pettinpell-Andrews  Co.,  Boston. 

Electric  Service  Supplies  Co.,  Chicago  and  Philadelphia. 


Union  Electric  Co.,  Pittsburgh. 

Inter-Mountain  Electric  Co.,  Salt  Lake  City. 
Engineering  Equipment  &  Supply  Co.,  Montreal. 
Wm.  Geipel  &  Co.,  London,  England. 


, 


Which  Will  Save  You  Money 


Except  among  our  customers  with  whom  we  have  come  in  personal  contact, 
there  is  comparatively  little  appreciation  of  the  economies  which  can  be  achieved 
with 


“C-A- WOOD-PRESERVER” 

In  Methods  of  Application 


Even  regular  users  of  wood  preserv¬ 
ing  materials  are  failing  to  obtain  any¬ 
thing  like  the  savings  and  efficiencies 
which  they  should  secure,  because  of 
lack  of  information  as  to  the  best 
methods  of  treating  under  their  particu¬ 
lar  requirements. 

.There  are  other  users  of  timber  who 
are  hesitating  to  use  wood  preserva¬ 
tives  in  spite  of  their  recognition  of  its 
ultimate  savings,  simply  because  they  do 
not  realize  how  to  successfully  and 
economically  make  use  of  it. 


If  you  are  using,  or  intend  to  use  tim¬ 
ber  (much  or  little),  which  should  be 
treated  for  preservation,  and  will  write 
us  on  your  business  letter  head,  telling 
us  the  uses  to  which  such  timber  is  to  be 
put,  giving  sizes,  species  of  wood,  under 
what  method  you  are  now  working  (if 
any) 


We  Will  Present  to  You  a  Definite  Plan 


for  the  use  of  ‘‘C-A-\V(^OD-PRESER\"ER”  which  will  probably  save  you  considerable  money. 

Our  plan  will  show  what  mechanical  means  are  necessary,  what  equipment,  estimate  of  cost,  and 
a  fully  detailed  method  of  operation. 

If  necessary,  we  will  send  a  representative  to  study  your  individual  conditions  and  make  recom¬ 
mendations. 

You  will  be  under  no  obligation  to  buy  “C-A-\Vood  Preserver”  unless  you  choose  to  do  so.  Write 
us  about  your  conditions  today. 


C-A-Wood- Preserver  Co. 


/*% 

^ 

%V000  PRESERVER 
ResuTCRcm 

ilS  MTENT  OrnCS 


St.  Liouls,  IVfo. 


CHICAGO  AUSTIN.  TEXAS  NEW  YOHK 
SALT  LAKE  CITY— Western  Dec.  Co. 


INDIANAPOUS  NEW  ORLEANS 
DENVER— Western  Dec.  Co. 


Westen  Electric  Company,  Pacific  Coast  Sclliif  Afcits 

SAN  FRANCISCO  LOS  ANGELES  PORTLAND  SEATTLE 


A  Valuable  Free  Service 


Pointor  iaAcaUt 
tim*  OB  clock 


Complete  Immersion 


of  the  cooling  coils  in  the  oil  prevents 
condensation  on  the  coils  and  impair¬ 
ment  of  the  insulating  qualities  of  the 
oil  in  Allis-Chalmers 


Just  Loop  the  Wire  on 

The  Eureka  Fibre  Insulator 


Water  Cooled  Transformers 


and  drive  the  nail.  This 
clamps  the  wires  between 
the  discs,  and  gives  you 
a  thoroughly  insulated, 

annunciator,  telephone  or 
telegraph  wiring. 

A  word  from  you  will  bring  samples  and  prices 


The  ends  of  the  cooling  coils  are 
brought  out  through  stuffing  boxes 
located  below  the  oil  level  with  the 
lower  outlet  below  the  lowest  turn  of 
pipe.  It  is  therefore  possible  to  com¬ 
pletely  drain  the  coils  during  ship¬ 
ment  or  at  other  times  and  avoid  all 
danger  of  freezing. 


Eureka  Supply  Co 


Sewell, 
New  Jersey 


Bulletin  ioy6  will  give  you  com¬ 
plete  details  about  all  our  Power 
T  ransformers. 


Water  Cooled,  Self  Cooled 
Air  Blast 


ECONOMY  FUSES 

Save  Over  80% 

of  your  annual  fuse  maintenance  expense. 

They  are  unequaled  for  uniformity  of  rath.  and  offer 
maximum  protection  to  electrical  equipments  and  property. 

Specify  “Economy”  on  your  next  order  for  fuses  and  prove 
our  claims  In  your  own  service. 

ECONOMY  FUSE  &  MFC.  CO. 

KInzIa  and  Orleans  Sts.,  Chicago 

Sales  Offices: 

New  York  Buffalo  Cleveland  Cincinnati  Birmingham 

Philadelphia  Pittsburgh  Chicago  Detroit  Denver 

Boston  Kansas  City 

The  Maydwell  Co.  (Pacific  Coast  Distributors) 

Seattle  San  Francisco  Los  Angeles 


Allis-CHalmers  Company 


Pover  and  Electrical  Equipments. 


Milwaukee 


Wisconsin 


k 
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We  have  been  building  and  selling  SHELL  TYPE  transformers  for  more 
than  a  quarter  of  a  century  and  during  this  time  some  of  the  largest  and  most 
particular  companies  have  been  using  them  year  after  year. 

This  indicates  that  we  have  been  following  the  right  design  all  along  and 
during  25  years,  you  may  be  sure,  we  have  developed  it  to  the  highest  possible 
point. 

We  do  not  claim  it  is  the  superlative  in  every  respect,  but  comparative 
tests  demonstrate 

that  primary,  secondarjr  and  core  each  being  in  direct  contact  with  the  oil 
and  not  buried,  results  in  Lower  T emperature. 

that  Better  Regulation  exists  because  the  windings  are  divided  into  several 
coils  and  not  bunched. 

that  Higher  Insulation  is  possible  since  a  film  of  oil  is  introduced  between 
the  windings  in  addition  to  the  insulating  covering.  More  layers  are  pos¬ 
sible  in  the  winding  so  that  the  voltage  between  layers  is  reduced. 

We  would  like  to  mail  you  a  copy  of  our  Bulletin  1118  which  clearly  des- 
cribes  Fort  Wayne  Transformers,  and  we  assure  you  it’s  well  worth  sending  for. 

FORT  WAYNE  ELECTRIC  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 

“WOOD”  SYSTEMS 

1609  Broadway  Fort  Wayne,  Ind, 

Branch  Offices:  All  Large  Cities 
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“Save  95%  of  your  fuse  expenses 
by  using  Daum  Refillable 
Cartridge  Fuses” 


Less  than 


When  Are  You  Going  To  Stop 

your  grounding  troubles?  You  can 
do  it  immediately  by  using 

Paragon  Ground  Cones 

They  stand  up  under  all  conditions, 
and  pay  for  themselves  in  a  short 
time  by  saving  all  upkeep  expense. 

Get  a  trial  lot  from  your  jobber, 
and  ask  us  to  send  you  our  free 
Grounding  Book. 

PARAGON  SELLERS  CO.,  150  N.  Fifth  Ave.,  Chicago 

S«attle,  52(M  First  Ave.,  S.  San  Francisco,  530  Golden  Gate  Ave 
Loa  Angeles,  1229  S.  Olive  St. 


oa 


this 


TRADE  MARK  RtOISTERBD 


Refillable  Cartridge  Fuse 
Good  As  New 

Even  the  short  interval  of  time  for 
the  operation  of  putting  in  the  bit  of 
Fuse  Wire  need  cost  you  no  money,  if 
you  figure  as  closely  as  that. 

The  work  of  a  careless  boy 
will  suffice 

Daum  refillable  Fuses  for  electric  light 
and  power  service  are  so  simple  and  of 
such  perfect  workmanship  that  they 
guarantee  the  highest  degree  of  accuracy 
and  safety.  The  knife  blades  are  self- 
aligpiing. 

They  save  time  and  trouble  and  the 
price  of  new  fuses  almost  indefinitely. 

The  shell  is  used  repeatedly.  You,  know 
what  you  buy  in  a  Daum.  You  get  a 
fuse,  when  you  follow  our  suggestions, 
that  meets  the  Board  of  Underwriters’ 
requirements — with  its  capacity  plainly 
indicated — coming  in  all  sizes  from  i  to 
6oo  amperes,  250  to  2500  volts. 

New  customers  are  invited  to  make 
their  own  tests  on  a  SAMPLE. 

Write  for  CATALOG  107.  Valuable 
fuse  information  in  it. 

Catalog  107 


A.  F.  Daum  Co. 

Pittsburgh,  Pa. 


f  FLUSH  RECEPTACLES 

NEW  DESIGN— FIT  ANY 
STANDARD  BOX 

Two  sets  of  supporting 
screws.  Binding  contacts  at 
front.  Plate  is  countersunk. 

ASK  YOUR  DEALER 

N«w  Design  o<  Receptacle — Spring  The  Trumbull  Electric  Mfg.  Co. 

Contact — and  Two  Seta  of  Ears  to 

Allow  for  Any  Variation  and  Fit  Any  PLAINVILLE,  CONN. 

Box — 1  7/16  in.  deep. 


Connect  witK  a 

F AH  NESTO  CR 
Spring  Binding  Post 

wherever  you  want  quick,  easy  elec¬ 
trical  connections.  It  is  displacing 
screw  and  nut  binding  posts  on  all 
sorts  of  electrical  instruments  and 
accessories.  When  you  buy  batter¬ 
ies,  or  electrical  goods,  get  Fahne¬ 
stock  connectors  on  them  without 
extra  cost.  If  you  cannot  get  them 
write  us. 

Free  Semple 

and  catalog  sent  on  requesL 

FAHNESTOCK  ELECTRIC  CO. 

129  Patchen  Ave.,  Brooklyn,  N.  Y. 


W.  R. 

Ostrander  &  Co. 

Manufacturers 

Electric  Bells 

Speaking  Tubes,  etc. 

Annunciators 

Electric  Light  Supplies 

Factory,  1433-1439  DeKalb  Ave.,  Brooklyn  22  Dey  St.,  New  York 

Hard  Porcelain 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


DeCEKBES  28,  1012 
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It^s  Foolish  To  Test  Meters 


at  regular  intervals  to  be  sure  you’re  being  paid  for  all  energy  used  by  customers,  IF  your  trans¬ 
formers  are  stealing  energy  wholesale  before  it  reaches  your  customers.  Big  money  savings  can 
be  effected  by  using 

MOloNEY  Transformers 

— savings  that  have  been  known  in  some  cases  to  equal  one  dollar  per  year  for  each  K.W.  of 
transformer  capacity  installed.  Remember  that  core  and  copper  losses  are  with  you  364  days,  23 
hours,  59  minutes  and  60  seconds  every  year — and  ask  us  to  prove  our  claims. 

Write  for  latest  catalog  and  test  book. 

MOLONEY  ELECTRIC  COMPANY 


Windsor,  Ont., 
Canada 


Office  and  Work# 


St.  Louis, 
U.  S.  A. 


Cliicaco  Offics:  52S  McCormick  Building,  Chicaco.  111.  San  Franc iMo  Office;  Rialto  Building,  San  FrancUco,  Cal. 

Cincinnati  Office:  608  First  Natl.  Bk.  Bldg.,  Cincinnati.  O. 
f  Fobes  Supply  Company,  Portland,  Ore.  H.  C.  Roberts  Electrical  Supply  Co.,  Philadelphia,  Pa. 

A 1  Fobes  Supply  Company,  Seattle,  Wash.  H.  C.  Roberts  Electrical  Supply  Co.,  Syracuse,  N.  Y. 

J  M.  C.  Davies,  Tacoma,  Wask.  Nixon  &  Kimmel,  Spokane,  Wash. 

I  -..I  c. _ i.  i  Doubleday-Hill  Electric  Company,  Pittsburgh,  Pa.  John  S.  Black,  908  Hennen  Bldg.,  New  Orleans,  La. 

i..ocal  Stock  1  Doubleday-Hill  Electric  Company,  Charlotte,  N.  C.  Black  &  Ripley,  P.  O.  Box  402,  Atlanta,  Ga. 

V  E.  B.  Day,  1011  Chestnut  St.,  Philadelphia.  Tri-City  Electric  Co.,  Davenport,  Iowa. 

Special  Export  Representative, 

Harman  S.  Salt,  114  Liberty  St.,  New  York,  N.Y. 


CHICAGO  NUT  CO. 

621  W.  Jackson  Blvd.  Chicago,  111. 


Ajax  Toggle  Bolts 


are  the  best  means  of  fastening  an  article  to  hollow 
partitions,  where  wood  screws  and  expansion  bolts 
will  not  hold.  Just  push  the  head  through  the 
wall,  per  cut,  allow  it  to  drop  to  working  position 
and  tighten  the  bolt.  This  type  is  furnished 
with  round  and  flat  head  screws  or  with  nickel- 
plated  ornamental  caps.  AJAX  FLAT  TOGGLES 
are  preferred  to  the  other  style,  for  certain  classes 
of  work.  They  require  only  a  very  small  hole  in 
the  partition,  and  are  very  easily  installed. 

A  SAMPLE  CARD  of  toggle  bolts  displaying 
all  styles  will  be  sent  any  large  user  on  request. 


Aj2uc  Expansion  Bolts 


hold  where  others  fail,  and  are  used  on  solid 
walls  where  toggle  bolts  cannot  be  installed. 
Write  for  circular  and  sample. 


} 
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O  HARTFORD  -  HARTFORD  -  HARTFORD  -  HARTFORD  t 


TIME  SWITCHES? 


LINEMEN’S 


SPECIFY 


“HARTFORD” 


PULLEY 


AND  GET  THE  BEST  THERE  IS 


BLOCKS 


A  complete  stock  m 
polished  bronze  or  malle¬ 
able  iron  (galvanized)  al¬ 
ways  on  hand.  We  can 
furnish  pulley  blocks 
with  hook  and  eye  or 
with  eye  and  becket, 
single  sheave  or  double 
sheave  in  sizes  (shell) 
2  1/4",  3",  3  1/4",  4". 


Triple  sheave 
blocks  with  hook  and 
eye  or  with  eye  and 
becket,  sizes  (shell) 
2  1/4"  and  3". 


Write  for  catalog. 


MATHIAS  KLEIN 
&  SONS 

1.  32  Chicago,  111. 


Canal  Stn.  32 


o 
c 
o 

I*-  -1 

H  Absolutely  Automatic  and  Accurate  Control  of  Lighting  "n 

K  and  Power  Circuits.  O 

^  DUSTPROOF  WEATHERPROOF  g 

Save  Money,  Time,  Labor.  Increases  Window  and  Sign 
•  Illumination  Efficiency. 

o  “Just  Wind  It  Once  a  Week,”  That’s  All.  x 

It  All  Types  and  Capacities.  > 

O  X 

it  HARTFORD  TIME  SWITCH  CO. 

97  WARREN  ST.  NEW  YORK,  N.  Y.  O 

<  X 

I  HARTFORD  -  HARTFORD  -  HARTFORD  -  HARTFORD  D 


No  Need  of  Solder,  Tape  or  Blow-Torch 
If  You  Use  the  ‘‘Nosplice” 


FOR  CONNECTING  FIXTURES  TO  OUTLETS 
Just  scrape  outlet  wires,  insert  them  in  the  ends  of  the  "N08PLICE” — 
tighten  the  screws.  The  Future  is  hung  and  connected  in  one  minute 
without  leaving  the  ladder. 

Approved  by  The  National  Board  of  Fire  Underwriters.  Write  for  price 
and  detailed  Information. 

Morriseff  Electric  Co. 

84  WallKwr  Strwwt,  Nww  York 


Moulding 


No.  61988 


WE  MAKE 

SIGN  RECEPTACLES 

in  6  different  styles:  for  Wooden 
Signs  and  for  Metal  Signs;  in  one 
piece  or  two  pieces;  those  held  to 
the  sign  by  screws  or  by  a  screw- 
ring. 

They  are  all  made  in  the  Paiste 
way  which  means  utmost  care  in 
every  part. 

Our  catalog  shows  them  all  and  a 
gg  free  sample  will  be  gladly  sent  for 

your  inspection  i-f  you  are  interested. 

H.  T.  PAISTE  CO., 

New  York  Boston  Chicago  11 


'crew  Machine  Probuc 

THIS  IS  JUST  THE  CHARACTER  OF 
SHOP  YOU’VE  BEEN  LOOKING  FOR 
MR.  PARTICULAR  MAN. 

A  Manufacturer  who  requires  a  line 
class  of  Screw  Machtne  Product  tn  hts 
own  bustness  who  is  prepared  to  handle 
a  limited  quantity  of  outside  work. 

Unexcelled  Equipment.  Prompt  Deliveries. 

Baltimore  Machine  Products  Co. 

MAKERS  OF 

FIRE  ALARM  AND  TELEGRAPH  INSTRUMENTS 
Relay  P.  O.  -  Baltimore,  Md. 
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FOR  ALL 
PURPOSES 

Manufactured  by  ^ 

The  Wi  1  lard5tora$e  BatteryCo 
Cleveland,  Ohio 


Think  of  the  Business  for  Dealers  and  Contractors 

There  are  thousands  and  thousands  of  farmers  These  plants  are  duplicates,  on  a  small  scale,  of 

and  country  residents,  who  are  not  in  the  vicinity  of  large  central  station  plants. 

XCbe  “  Cblortee  accumulator  " 

The  convenience,  safety,  low  cost  and  simplicity  by  a  majority  of  all  Central  Stations,  is  the  type 

will  at  once  appeal  to  them.  q£  storage  battery  used  in  these  small  plants.  The 

There  are  many  dealers  and  contractors  who  are  battery  provides  light  any  time  of  the  day  or  night 

selling  these  plants.  They  find  the  business  easy  to  assurance  of  dependable  service, 

secure  and  very  profitable.  One  sale  brings  a  profit 

on  a  gas  engine,  dynamo,  storage  battery  and  fixtures  Our  complete  catalogs  give  full  information  and 

as  well  as  a  contract  for  installing  the  plant  and  do-  our  special  sales  proposition  to  dealers  is  most  at- 

ine  the  wiring.  tractive.  Communicate  with  our  nearest  office. 


TheEcectric  Storage  BATTERYCa 


Denver  San  Franciico  Seattle 
Los  Angeles  Portland,  Ore.  Toronto 


New  York  Boston  Chicago 
St.  Louis  Cleveland  Atlanta  Detroit 


The  Edison  Storage  Battery 


‘•Built  Like  a  Watch 
and  as  Rugged  as  a  Battleship, 


1>it  UNtTtD  STATts  Light  andHextinc  Co 


(Formerly  National) 

Storage  Batteries 

High  capacity,  uniformity,  long  life  and  sustained 
voltage  dependability. 

The  U.  S.  Light  &  Heating  Co. 

GENERAL  OFFICES:  30  Church  SI..  New  York 
FACTORY:  Niagara  Falls.  N.  Y. 

Branch  Offices  and  Serrice  Stations 
New  York,  Boston,  Buffalo,  Cleveland,  Detroit. 
Chicago,  St.  Louis,  San  Francisco. 


Edison  Storage  Battery  Company 

145  Lakeside  Avenue 
Orange.  N.  J. 


The  Carbon  Factory  That  Stands  on  Quality 

Our  Silver 
Graphite 
brush  is 
very  low 

Hh*  tance  for 

heavy  current 
work,  is  giving 
exceptional 
service  in 
large  power 
plants. 


The  Cnarutee 
Proleels  Ten 


Manhattan 
Electrical 
Supply  Co. 


Chicago 


The  NVNGESSER  CARBON  &  BATTERY  CO..  Cleveland.  0. 


A  Sstisfied  User. 


Anderson  Time  Switches 


GOULD  STORAGE  BATTERIES 

*ntral  station  service. propelling  stre<  tears,  electric  vehicles* low  voltage  lij 
as»  etc.  WRITE  FOR  LITERATURE. 


combine  all  good  features  of 
switch  manufacture 

Albert  &  J.  M.  Anderson  Mfg.,  Co. 

289-298  A  Street  Boston.  Mass.  2 


MAIN  OFFICES;— .141-7  Fifth  Avmuf.  Nrw  York  'Works:— D« 

BRANCH  OFFICES^— San  Francisco,  Chicago.  Boston.  Clevelan< 
AGENTSi^Detroit*  Topeka.  Los  Angeles,  Seattle* 
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Boston 


A  Written 
Guarantee 

would  offer  you  no  more  positive  assurance 
of  lasting  satisfaction  than  does  the  <8> 
trade  mark  on 

“Diamond  H”  Switches  and  Receptacles 

I  It  is  a  sure  sign  of  highly- 

developed  mechanical  and  elec- 
trical  details  and  long  service. 

The<g>  catalog  describes  over 
seventy  styles,  and  will  save  you 


The  Hart  Mfg.  Co. 


Hartford,  Conn. 


New  York 


Chicago 


Pittsburg 


San  Francisco 


Denver 


Toronto  London,  Eng. 


P  &  S  HANDY  WIRING  DEVICES 


703,  while  primarily  designed  for  cleat 
work,  may  be  used  on  concealed 
work. 

We  have  provided  a  pair  of  holes 
so  that  the  wires  may  be  brought 
through  from  the  back. 

Write  for  catalog  No.  20  containing 
the  revised  list  price,  making  this  one  of 
the  best  purchases  in  the  rosette  line. 

PASS  &  SEYMOUR,  Inc.  Solvay,  N.  Y.,  U.  S.  A. 

178  Fulton  Street  700  W.  Jackson  Blvd.  Rialto  Bldg. 

New  York  City  Chicago,  Illinois  San  Francisco.  CsJ. 

Denver  Sales  Agents 
B.  K.  Sweeney  Electrical  Company 


Decehbeb  28,  1912. 
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“Noark”  Subway  Boxes 

Combine 

These  Important  Advantages 


One  piece  flat,  soft  rubber  gasket  be¬ 
tween  machined  faces  of  cover  and 
box  provides  absolutely  water  and 
gas  tight  joint  for  cover. 


“Noark”  Kewanee  Unions  provide 
positive  contact,  absolutely  water 
tight  cable  entrances  and  are  readily 
disconnected  and  reconnected. 


^-in,  steel  studs  are  slotted  so  that 
when  broken  they  can  be  easily  re¬ 
moved  by  means  of  a  screw  driver. 


Extra  heavy 
cast-iron,  ribbed 
cover,  and  extra 
heavy  feet,  cast 
integral  with 
box,  practically 
eliminate  break¬ 
age  in  handling 
or  in  transit. 


Standard  brass  hexagonal  nuts 
are  used  on  steel  studs  to 
clamp  cover  down.  Nuts  can¬ 
not  rust  to  ctud. 


“Noark”  Kewanee  Unions 
for  outlet  connections. 
Absolutely  water  and  gas 
tight — non-corrosive. 


The  engineering  experience  that  developed  “Noark”  Boxes 
and  Devices  is  at  the  service  of  those  who  require  special 
and  “  extraordinary  ”  protective  service.  Put  your  problem 
up  to  our  nearest  branch  office,  and  ask  for  Catalog  No.  406. 


H.  W.  Johns-Manville  Co. 

Mancfactubcbs  of  Asbkstob  Asbestos  Roofings,  Packings, 

AND  Magnesia  Pkoducts  W'wOH.wI’ V W  Electrical  Supplies.  Etc. 

Albany  Cincinnati  Houston  Milwaukee  Omaha  St.  Paul 

Atlanta  Cleveland  Indianapolis  Minneapolis  Philadelphia  San  Francisco 

Baltimore  Dallas  Kansas  City  Newark.  N.  3.  Pittaburah  Seattle 

Blrminabam  Denver  Los  Anaeles  New  Orleans  Portland,  Ore.  ^racuse 

Boston  Detroit  Louisville  New  York  Roebester  Wasblnaton 

Buffalo  Duluth  Memphis  Oklahoma  City  St.  Louis  Wilkes-Barre 

Chicaao  Houahton 

For  Canada:  THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CQ..  LIMITED 
Toronto  Montreal  Wlnnlpea  Vancouver 

For  Great  Britain  and  Continent  of  Europe: 

TURNERS  A  MANVILLE,  LTD.,  Uopetonn  House.  6,  Lloyds  Ave..  London,  E.  C.  1888 
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Sectional  Switch 
Boxes  Cost  No 
More 


No.  170  Sinxle 


Than  the  Ordinary  Kind,  but  They 
Are  Vastly  Better  In  Every  Way 


•CC”  Single 


Box  “DD” 

3  Inches  Deep 


“SF”  2  Qang 
Regularly  Furnished 


If  you  are  a  dealer,  just  ask  one  of  your  customers, 
or  if  you  are  a  purchasing  agent,  one  of  your  men. 

They’ll  tell  you  it’s  the  “best  thing  out”  in  switch 
boxes. 

No  bother  trying  to  keep  on  hand  a  large  collection 
of  various  sizes  and  then  never  having  the  right  size 
gang  box  when  it  is  most  wanted. 

With  a  Union  Sectional  Switch  Box  and  Spacers, 
the  user  can  make  his  own  gang  box  in  a  few  moments. 
.And  this  advantage  is  exclusive  with  Union  Switch 
Boxes. 

Besides,  being  made  of  drawn  stamped  steel,  they 
are  much  stronger  than  the  ordinary  cast  gang  box. 

The  new  “Sf”  ear  with  zvide  reach  is  another  advan¬ 
tage. 

Union  Sectional  Switch  Boxes  are  the  result  of  ii 
years  of  experience  in  meeting  the  contractors’  re¬ 
quirements.  They  are  well  built  mechanically  and  as  a 
result  of  simplicity  of  construction  can  be  assembled 
or  taken  down  quickly. 

They  are  made  in  all  styles  and  sizes  and  in  black 
enamel  or  sherardized  finish  for  all  conditions  of 
service.  Write  for  a  copy  of  catalog  25.A. 


No.  160  3  Gang  Box  made  from  2  Qans 
and  Spacer 


“CCS  Single 
2  Inches  Deep 


“  CC  ”  Spacer 


Chicago  Fuse  Mfg.  Co. 


No.  155 


2  Gang 
Tandem 


“BB“  Single 


“CC  ’’  2  Gang  2i  Inches  Deep 


In  the  first  place,  they  are  better  because  by  means 
of  spacers  the  user  can  build  from  them  to  any  size 
gang  box  desired. 

If  you  are  the  user,  you  will  at  once  appreciate  the 
big  advantage  of 


“UNION”  Sectional  Switch  Boxes 

Patented  Apl.  2,  1907.  Mch.  10,  1910.  Feb.  13,  1912. 


1014  West  Congress  St 
CHICAGO 


1  HudstMi  St. 
NEW  YORK 


Door  Switch  Box 


AC  Single 


No.  160 


160  Spacer 
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If  Wrinkles  Are  a  Sign  of  Age 
We  Are  Pretty  Old 


Here’s  another  new  wrinkle — a  current 
transformer  with  an  adjustable  compensat¬ 
ing  coil  which  not  only  makes  your  ratio 
curve  a  straight  line  on  any  kind  of  load, 
but  allows  you  to  change  the  ratio  at  will. 

If  you  use  this  transformer  with  your  in¬ 
struments  and  circuit  breakers,  you  do  not 
have  to  touch  the  instruments  to  recalibrate 
it,  you  can  change  the  ratio  of  your 
transformer.  In  voltages  up  to  40,000, 
dry  insulated. 

This  has  been  in  use  for  years  on  large 
central  station  work  and  is  the  most  satis¬ 
factory  and  accurate  current  transformer 
ever  made.  Write  for  Bulletin  No.  406. 

Condit  Electrical  Mfg.  Co. 

Manufacturers  of  Electrical  Protective  Devices 

BOSTON,  MASS.,  U.  S.  A. 

New  York,  39  Cortlandt  St.  and  3  W.  29th  St  Chicago,  627  West  Jackson  Blvd.  Seattle,  425  New  York  Block. 

PhitadclpMa,  1011  Mutual  Life  Bldg.  Atlanta,  1206  Empire  Bld^  San  Francisco,  804  Williams  Bldg. 

Pittsburgh,  422  First  Ave.  Kansas  City,  618  Dwight  Bldg.  Los  Angeles,  908  Broadway  Central  Bldg. 

Cleveland.  707  Electric  Rltlp.  Denver,  1621  17th  Street 

Canadian  Representatives:  Northern  Electric  &  Mfg.  Co.,  Montreal,  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver. 
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CUTLER-HAMMER 


Underwriter 
Fire  Pump  Starters 


Combination  Manual  and  Automatic  Operation 


For  fire  protection  service  you  want  equip¬ 
ment  that  has  been  proven  reliable.  A  fire  pump 
motor  when  needed  must  be  started  and  accel¬ 
erated  properly. 

Cutler-Hammer  fire  pump  controllers  meet 
the  exacting  requirements  of  Underwriter  and 
Municipal  authorities.  They  are  in  use  all  over 
proven  reliable  in  service — “under  fire.” 


225  H.P.,  A.C.  Combination  Manual  and  Auto¬ 
matic  Fire  Pump  Starter  in  Northwest  Power 
Station  of  Commonwealth  Edison  Co.,  Chicago. 


the  country  and  have  been 


Always  Ready  for  Instant  Duty 


Because  fire  pump  starters  are  often  idle  for  long  periods  they  must  be  proof  against  the 
development  of  defects.  Trouble  occurring  in  apparatus  in  daily  use  is  at  once  discovered  and 
remedied  but  fire  pump  starters  unused  and  forgotten  must  nevertheless  be  ready  for  instant  duty. 

Cutler-Hammer  starters  for  fire  pump  service  are  made  in  manual,  automatic,  and  com¬ 
bined  manual  and  automatic  types,  for  direct  and  alternating  current  service. 

Bulletins  6311  and  9665  describe  these  starters.  Write  for  copies  today. 


Mine  Duty 

Pump  and  Fan  Controllers 


Cutler-Hammer  mine  duty  controllers  automatically  insure 
continuous  operation  of  mine  pumps  and  fans,  which  is  so  vital  a 
feature  in  this  class  of  service. 

These  controllers  give  every  protection  to  the  motor,  start  it 
up  after  an  interruption  of  the  current  supply  and  prevent  “flash¬ 
ing  over’  ’  of  shunt  motors  during  the  wide  voltage  fluctuations  en¬ 
countered.  But  no  fuses  are  used,  therefore  no  expense  or  time 
required  for  replacing  them,  and  no  circuit  breakers  are  used 
which  require  manual  resetting.  All  parts  are  made  to  stand  up 
under  the  conditions  met  with  in  mines. 

These  controllers  are  well  adapted  for  other  locations  where 
violent  voltage  fluctuations  occur,  as  on  street  railway  lines.  Write  for  Bulletin  6250. 


D.C.  Mine  EKity  Automatic  Starter  for 
Pump  and  Ventilating  Fan  Service. 


THE  CUTLER  -  HAMMER  MFG.  CO.  MILWAUKEE 


NEW  YomC:  Hudson  Terminal  50  Church  Street  CHICAGO:  Peoples  Gas  Bldg.  PITTSBimG:  Farmers'  Bank  Building 

BOSTON:  17«  Federal  Street  PHILADELPHIA:  1201  Chestnut  Street  CLEVELAND:  Soholield  Building 

PACIFIC  COAST  AGENTS:  Otis  &  Squires,  S79  Howard  St.,  SAN  FRANCISCO,  229  Sherlock  BuUding,  PORTLAND,  ORE. 


fij4  IT/  n  f>Alr«A 
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By  locating  the  Generator  Circuit  Breaker  im¬ 
mediately  at  the  machine  which  it  protects,  instead 
of  on  the  Switchboard,  the  cable  installation  may  be 
greatly  simplified  and  valuable  space  saved  on  the 
Switchboard.  This  arrangement  is  made  practicable  by 
the  use  of  I-T-E  Remote  Control  Circuit  Breakers,  as 
illustrated  in  the  cut.  The  switches  controlling  the  Circuit 
Breakers  and  the  signals  indicating  their  position,  whether 
opened  or  closed,  are  mounted  on  a  Bench  Board  immediately 
adjacent  to  the  Main  Switchboard. 


THE  CUTTER  COMPANY 


Main  Office  and  Factory:  PHILADELPHIA 


The  Cutter  Company,  120  Liberty  Street,  Xcw  York. 
The  Cutter  Company,  Monadnock  P.Iock,  Chicago. 
The  Cutter  Company,  Park  Bldg.,  Pittsburg. 

The  Cutter  Company,  Ellicott  Sq.,  BufTalo. 


The  Cutter  Company,  Ford  Bldg.,  Detroit. 

The  Cutter  Company,  Pabst  Bldg.,  Milwaukee. 

Eccles  &  Smith  Co.,  Los  Angeles,  San  Francisco,  Port¬ 
land.  Ore. 

Electric  Manufacturers  Sales  Co.,  Denver. 
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E.  C.  &  M.  CONTROL  APPARATUS 


Motor  Starting 
Rheostat. 


Pressure 

Regulator. 


Type  U 
ControMer. 


Mill  Type-Magnetic 
Switch  Controller. 


Type  G 
Controller. 


WE  are  prepared  to  furnish 
up-to-date,  standardized 
apparatus  for  practically  every 
type  of  control  of  direct  current 
motors. 

We  particularly  ask  the 
privilege  of  working  out  for 
you,  special  problems  of  electric 
control,  to  meet  precisely  your 
particular  requirements. 


Dinkey 

Ventilated 

Controller. 


■^pe  S  Crane 


Type  Q  Brake. 


Motor  Field 
Rheostat  and 
Relay. 


W rite  for  Bulletins, 


Float  Switch 


Form  \  .Xutomatic 
Motor  Starter 


Automatic 
Machine  Tool 
Controller. 
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Form  .'\S  Automatic 
Motor  Starter. 


Form  .’NK  .Automatic 
Motor  Starter. 


Form  -ASK  .Automatic 
Motor  Starter. 


Form  .ASHK  .Auto¬ 
matic  Motor  Starter. 


Form  .ASB  Automatic 
Motor  Starter. 


THE  ELECTRIC  CONTROLLER  &  MEG.  CO. 

NEW  YORK  -SO  CHURCH  ST.  CLEVELAND,  OHIO  CHICAGO- 1417  MONADNOCK  BLK. 

PITTSBURG  -1539  OLIVER  BLOG.  TORONTO-  1222  TRADERS  BANK  SLOG.  BIRMINCHAM-827 BROWN-MARX  BLOG 


WQKJS;  co.'i 

,  ".J  ^iti'MtPm,  ( I  T|, 
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INDEPENDENT**  Start¬ 
ers  and  Controllers  are 
Duilt  to  Meet  all  Conditions 
of  Service 

And  to  meet  these  conditions  in  a  practical 
manner.  Our  theory  is  that  there  is  neither  satis¬ 
faction  nor  increased  patronage  in  “comebacks.” 


Independent  start¬ 
ers  and  controllers  are 
accordingly  built  to 
last  and  to  give  com¬ 
plete  satisfaction  all  the  time  they  are  in  service 


A.  C.  Two  or  Three  Phase  Slip  Ring 
Speed  Controller 


You  may  save  yourself  a  lot  of  vexation,  needless 
expense  and  time  if  you  will  install  “Independent”  con¬ 
trolling  devices  in  the  first  place. 

We  manufacture  all  types  of  motor  starting  and 
controlling  apparatus. 

INDEPENDENT^electricma^n™ 

New  York  Office:  39  Cortlandt  St.  Chicago  Office:  160  No.  5th  Ave. 


D.  C.  Motor  Starter,  for  All  Around 
Service 


A  New  Type  of  Galvanometer  Lamp  and  Scale 

FOR  USE  WITH  LEEDS  &  NORTHROP  GALVANOMETERS 

This  instrument  has  two  important  ^ J|  easier  since  the  operator  has  both 
distinguishing  features.  First,  it  is  Ijma  the  galvanometer  and  lamp  and 
very  easily  read,  and  second,  it  re-  scale  directly  in  front  of  him. 

quires  no  space  upon  _ _ ^  ^  provided  with 

the  instrument  table.  instrument  has  been 

The  spot  of  light  is  brilliant  specially  desired  and  is  of  high 

enough  to  be  easily  seen  in  a  intrinsic  brilliancy.  It  operates 

light  room.  The  spot  is  thrown  upon  four  volts,  either 

directly  upon  a  paper  scale,  and  from  a  storage  battery, 

can  therefore  be  seen  from  an  j ',Ito  or  a  commercial  circuit 

angle.  f  ir  through  a  series  resist- 

rom  the  illustra-  ri  ance.  This  instrument  is 


As  will  be 
tion  the  lamp 
and  scale  is 
mounted  direct¬ 
ly  upon  the  front  of  the  galvan¬ 
ometer,  thus  economizing  space. 
This  also  makes  adjustment 


Atk  also  for  catalogue  No.  20  de' 
scribing  our  line  of  galvanometers, 


THE  LEEDS  &  NORTHRUP  CO 


Electrical  Measuring  Instruments 
4901  STENTON  AVE.,  PHILADELPHIA 


Constant-Pressure 

MEGGERS 


Cable  testing  is  much  simplified  by  adoption 
of  the  “Megger-method.” 

The  engineer  of  a  large  Light  &  Power  Com¬ 
pany  says: 

"I  beg  to  advise  you  that  the  Evershed  Meg¬ 
ger  purchased  last  June  has  been  in  constant 
use  in  testing  both  high  and  low  tension  cable 
insulation.  Lengths  of  cable  from  a  few  hun¬ 
dred  feet  to  several  miles  have  been  tested 
with  this  instrument.  *  *  *  We  also  use 
the  Megger  in  testing  the  continuity  of  each 
conductor.  We  find  this  set  more  convenient 
to  handle  than  the  previous  testing  sets  which 
we  used,  as  these  necessitated  the  carrying 
around  of  several  sets  of  chloride  cells,  which 
often  in  critical  moments  zvere  found  to  be 
run  down  or  failed  in  other  zvays.” 

Investigate  “Meggers”  if  you  wish  to  know 
the  insulation  or  conductor  resistance  of  insu¬ 
lated  lines,  cables,  generators,  motors,  trans¬ 
formers,  etc. 

Catalog  741  tells  the  story  and  is  much  more 
interesting  than  the  average  trade  pamphlet. 
Write  for  it  to-day. 


Correspond  with  us  before  buying  Electrical 
Measuring  Instruments  for  any  purpose  what¬ 
ever.  We  are  the  leading  Importers  of  such 
apparatus. 


JAMES  G.  BIDDLE 

1211-13  Arch  St. 
PHILADELPHIA 


New  York:  90  West  St. 


'Phone,  Rector  1247 


Be  Sure  to  Visit  Oar  Permanent  Exhibit 


Space,  Labor 
and  Expense 
are  Saved 

by  this  Sundh  SO  HP.  2 20- volt  Controlling 
Panel — a  combination  of  a  Sundh  Auto¬ 
matic  Starter  with  main  line  switch  and 
fuses  and  a  Sundh  Pressure  Regulator. 

There  are  no  sliding  contacts  to  stick  or 
get  out  of  line.  The  entire  outfit  is  the 
embodiment  of  simplicity,  strength  and 
reliability. 

Send  ^etch  or  blueprint,  with  specifica¬ 
tions,  and  we  will  quote. 

Meanwhile,  ask  for  the  Sundh  Catalog. 

s 

Sundh  Electric  Company 

N^w  York,  U.  S.  A. 


December  28,  1912. 
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THERE  IS  NOTHING 

as  necessary  to  the  success  of  a  lighting  plant  as  good  meters  and  transformers;  and, 
Duncan  Meters  and  Transformers  are  the  most  necessary  to  achieve  that  success. 


DUNCAN  A.  C.  and  D.  C.  WATTHOUR  METERS 

are  without  an  equal  for  low  cost  of  up-keep ;  long  life ;  and  those  other  desirable  quali¬ 
ties  that  have  made  the  Duncan  popular  all  over  the  United  States.  To  use  them  is  to 
know  what  dependable  meters  are;  and  how  much  they  contribute  to  the  earnings. 
Many  a  plant  never  paid  a  dividend  to  its  stockholders  until  it  installed  Duncan  Meters. 


DUNCAN  TRANSFORMERS 


are  impregnated  in  the  most  approved  manner ;  are  given  the  severest  tests  before  leav¬ 
ing  our  factory;  have  an  unusual  heat  radiating  capacity;  exceptionally  low  core  and 
copper  losses ;  perfect  regulation ;  and  possess  the  ability  to  withstand  the  hardest  kind 
of  work  that  any  practical  service  demands.  We  have  just  made  another  cut  in  prices, 
so,  don’t  order  until  you  get  our  new  discounts.  These  prices  now  give  you  a  high  grade 
transformer  at  an  unprecedented  low  first  cost.  Our  factories  are  being  operated  day 
and  night,  so  don’t  let  deliveries  worry  you.  Let  us  hear  from  you,  and  particularly, 
if  you  are  in  business  to  make  money. 


DUNCAN  ELECTRIC  MFG.  CO.,  Lafayette,  ind. 
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KENT  POCKET  METERS 


Standard  Battbry  Testers 

ACCURATE,  HAND  CRAOUATED,  CLEARLY  READ 
SCALES.  WITH  UNBREAKABLE  WINDOWS 

Combination  Volt-Ammeters 


0-6  V,  0-30  Amps.  -  -  $6.00 
pj?  I  O'  I  O  V.  0-30  Amps.  -  -  7.00 
Voltmeters  0-0  V,  -  -  -  4.00 

/  Ammeters  0-30  Amps.  -  4.00 

Atwater 

4037  Stenton  Ave.  ^Cerm*«Ho»»),  Philadelphia 


FOR  CHECKING  WATT  HOUR  METERS 


and  measuring  the  energy  consumed  by 
Incandescent  Lamps,  Motors,  Heating 
Devices,  and  all  other  current  consuming 
apparatus,  the 

ROLLER-SMITH  WATTMETER 

is  the  instrument  to  use.  It  is  accurate 
and  reliable  as  a  matter  of  course.  What 
makes  it  particularly  convenient  is  its 
long  legible  scale  and  the  fact  that  the 
needle  may  be  left  on  the  last  indication 
for  observation  and  entry  at  leisure. 

When  you  have  to  measure  electrical 
power  you  need  a  good  instrument. 

We  make  all  kinds  of  good  ones — and 
good  circuit  breakers,  too. 


ROLLER-SMITH  COMPANY 


MonadnocV  Block 
CHICAGO 


Oliver  Building 
PITTSBURG 


203  Broadway 
NEW  YORK 


Write  “Worcester” 

Into  Your  Switch  Specifications 


CUTTER’S  TOGGLE 


(Patented  1895-1905;  other  patents  pending.) 


If  you  want  the  most 
carefully  built,  reliable 
switches  on  the  market. 


HAS  NO  EQUAL 

for  securing  mould 
ing  brackets. 


The  Worcester  Catalog 
dscribes  all  types  and 
sizes,  besides  our  Switch¬ 
boards  and  Panelboards. 
Write  for  it  to-day. 


or  any  fixtures  to  walls  and  ceilings  on  which  screws  will  not 
hold.  It  has  no  tiny  rivet  to  limit  its  strength.  Write  for  sam¬ 
ples  and  price  lists,  stating  fully  your  requirements. 


Worcester  Electric  Mfg.  Co. 

44  Lagrange  Street,  Worcester,  Mass, 


GEORGE  CUTTER  COMPANY 


South  Bend, Ind. 


403  Notre  Deme  St. 


“Remy” 

Magnets 


For  where  ttrength  Is 
eMentiel, 


MONTREAL,  CAN 


■> 
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\  Distinctive  Lighting 
Fixtures 


Circuit  Breakers 

'uM-f  '  Overload  and  Underload 

/  c/uiiyu<^0matae  Release  for 

Battery 

- ?*'“*  Protection 


The  lighting  pieces  shown  in 
this  illustration  were  designed 
especially  for  use  in  the  $40,000_ 
home  of  a  prominent  architect. 
An  expert  in  home  designing,  he 
realized  that  the  best  way  to 
secure  harmonious  lighting 
equipment  was  to  consult  with 
the  leader  in  that  line. 


When  your  batteries 
are  charged  the  circuit 
breaker  opens  the  cir¬ 
cuit. 

If  overload  occurs  the 
circuit  breaker  opens 
the  circuit. 

Tills  circuit  breaker 
cannot  be  held  closed 
upon  short  circuit  or 
overload. 

This  “DK”  Type  cir¬ 
cuit  breaker  is  small, 
attractive  in  appear¬ 
ance,  and  is  inexpensive. 

The  20  ampere  size  is 
$12.00  list.  Liberal  discount.  The  protection  and 
convenience  is  worth  many  times  the  money. 


Made  by  the  House  of  Beardslee 

We  show  them  here  because  we  want  every  electrical 
dealer  to  know  of  our  ability  to  help  them  secure  the 
business  of  discriminating  buyers. 

When  your  customers  ask  for  special  designs  in  har¬ 
mony  with  the  architect’s  motive,  turn  the  problem  over 
to  the  Beardslee  Designing  Department.  Attractive 
sketches  will  be  submitted  promptly. 

You’ll  be  right  in  supposing,  too,  that  the  house  giving 
this  superior  service  on  special  designs  catalogs  a  line  to 
please  the  majority  of  your  customers.  In  either  case,  it’s 
a  matter  of  understanding  to-day’s  requirements. 


Let  us  send  you  a  copy  of  our  new  Catalog 
Number  21,  showing  hundreds  of  distinctive 
Beardslee  designs.  It’s  a  business-builder  for 
the  up-to-date  dealer. 


Showing  Breaker  Open  Due  to 
Overload 


Beardslee  Chandelier  Manufacturing  Co. 

221  S.  CLINTON  ST.  iCHICAGO,  ILL. 


Bronxville,  N.  Y. 


WARD  LEONARD  ELECTRIC  CO. 


There  Is  No  Excuse 


For  Using  Old  Style 
Push  Button  Switches 


The  man  who  puts  them  in  is  doing  the  owner 
of  the  building  an  injustice. 


IN  THE  ADVERTISING 
SECTION  OF 


THIS  ISSUE 


This,  the  “  Metropolitan  Detachable,”  the 
new  kind,  is  specified  by  all  the  leading  Elec¬ 
trical  Engineers  of  the  country. 

The  mechanism  can  be  taken  out  without 
disconnecting  a  wire. 


MoniiorController 

^^lll  South  Ooy  St.,  BaMmore 

==  Company  ~ 

THE  MONITOR  SYSTEM  OF  AUTOMATIC 
CONTROL  FOR  ELECTRIC  MOTOR  DRIVE 
START  •  STOP  •  REVERSE ACCELERATE*  DECELERATE 


'HROPB®" 


'■'■ECTRic  ■  MFQ-  CO. 
LONG  ISLAND  CITY,  N.Y. 
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KEYSTONE  ELECTRICAL  INSTRUMENT 

9th  AND  MONTGOMERY  AVE.,  PHILADELPHIA,  PA. 


I  KEYS 


NEW  YORK 


PITTSBURG 


CHICAGO 


«VrMlTC>>  The  Iron 
YlLiNUlJ  Beautiful 


PHELPS  MPG.  CO.,  Detroit,  Mich. 


“Industrial” 


IrKticatint;  and  Kccordinj^ 

Gauges— Thenuonie.ers —  I  ach«inelcn»— Pyrometers 

STAND  THE  TEST  OF  SERVICE 

Write  for  Bulletin  No.  Cl 

The  Industrial  Instrument  Co. 

New  York  Foxboro*  Mass  6  Chicago 

Hand  Tachometer  (Dr.  Horn) 


Accurate,  Compact,  Inexpensive 


VOLTMETERS,  AMMETERS 
snd  VOLT-AMMETERS 

S*nd  for  complete  catalog 

l^OUIS  M.  F»IGNOL.Err 
78  Cortlandt  Street  New  Yoric 


Because  we  make  Keystone  Instruments,  real  ones,  not  simply  a  pointer  which  wiggles  across  a  scale, 
but  instruments  recognized  by  authorities  as  the  highest  grade  on  the  market  today.  If  a  smaller  inde¬ 
pendent  concern  is  to  grow  as  we  are  doing,  we  must  put  out  a  better  article  than  our  large  competitors. 
We  can  do  this  because  we  do  not  manufacture  by  the  thousands,  but  each  instrument  receives  individual 
attention.  Larger  competitors  will  be  forced  to  improve  their  instruments  to  meet  us,  and  while  we  are 
in  the  field,  you  are  assured  of  constant  efforts  to  improve  the  instruments  on  the  market  today.  You 
need  us  and  we  need  your  orders.  Perhaps  you  need  our  catalogue  also. 


It  rises  from  the  sea  of  medi¬ 
ocrity  and  wins  by  sheer  beau¬ 
ty.  The  fine  nickel  finish  and 
Tuscan  Rosewood  Handle  make 
a  strong  appeal  to  thousands  of 
dainty  women  who  will  buy  elec¬ 
tric  irons.  Its  performance  is 
as  handsome  as  its  appearance. 
Hence  the  S-year  guarantee. 
See  it  and  you’ll  sell  it  Write 
for  proposition. 


There^s  No  Excuse 


for  him  who  tampers  with  a  meter 
protected  by  the  Palmer  Seal.  A 
printed  warning  bids  him  think, 
and  registers  his  act  if  he  persists. 

May  we  send  you  a  sample? 


The  Palmer  Electric  &  Mfg.  Co. 

Boston,  Mass. 
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Increase  Your  Sales 
Through  This 
Service 


-‘A 

Mm 


M 

m 


A 

Collection 
of  Ready-to-use 
Newspaper  Adver¬ 
tisements. 


r‘' 

0( 


Wm 


Many  a  time  you  have  wished  to  use  your  newspaper  or  other  local 
mediums  to  stimulate  your  sales — to  increase  the  demand  for  lamps 

Sft 


in  your  locality.  But  you  have  hesitated  because  of  the  time  and 
labor  the  preparation  of  good  strong  result-producing  copy  would 
necessitate.  The  Mazda  Ad  Book  shown  above  obviates  the  diffi¬ 
culty.  It  enables  you  to  put  new  life  into  your  business — to  sell  more 


MunoiuiLOaMirr 


This  book  contains  twenty-seven  forceful  ads  that  hit  right  from 
the  shoulder,  Tha  illustrations  are  striking,  the  cuts  of  which 
you  may  have  free  of  charge.  The  value  of  this  service  has 
3k  already  been  appreciated  by  hundreds  of  Central  Stations 
and  Electrical  Dealers  who  have  made  use  of 
You  can  secure  the  benefit  of  this  service  and  re¬ 
ceive  any  of  the  cuts  desired  by  communica- 
ting  with  any  of  the  following  works 
comprising  the 


It. 


OF  GENERAL  ELECTRIC  CO 


Clevelarxd 

SIXTH  C  I  Tr 


American  Electric  Lamp  Works, 
Central  Falls,  R.  I. 

Banner  Electric  Works, 
Youngstown,  Ohio. 
Brilliant  Electric  Works, 
Cleveland,  Ohio. 
Bryan-Marsh  Electric  Works, 
Central  Falls,  R.  I.;  Chicago.  III. 
The  Buckeye  Electric  Works, 
Cleveland,  Ohio. 


Colonial  Electric  Works, 
Warren,  Ohio. 

The  Columbia  Inc.  Lamp  Works, 
St.  Ix)uis,  Mo. 

The  Fostoria  Inc.  Lamp  Works, 
Fostoria,  Ohio. 

General  Inc.  Lan»  Works, 
Cleveland,  Ohio. 


Monarch  Inc.  Lamp  Works, 
Chicago,  Ill. 

Munder  Electric  Works, 
Central  Falls,  R.  I. 
Packard  Lamp  Works, 

,  Warren,  Ohio. 

The  Peerless  Lamp  Works, 
Warren,  Ohio. 


Shelby  Lamp  Works, 

Shelby,  Ohio. 

Standard  Electric  Works, 
Warren,  Ohio. 

The  Sterling  Electric  Lamp  WorkA 
Warren,  Ohio. 

Sunbeam  Inc.  Lamp  Works, 
Chicago,  111.;  New  York  CHr. 
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Here  is  the  only  incandescent  lamp  on  the  market  which  can  truthfully 
be  described  as  the. lamp  without  a  shadow,'"  This  tube  is  13  inches  long  and 
its  single  straight  filament  is  just  12  inches  in  length.  In  diameter  this  glass 
tube  is  about  1  inch.  Of  course,  you  get  the  importance  of  these  specifi¬ 
cations.  They  mean  a  light  without  a  shadow,  a  light  so  widely  distributed, 
so  strong,  mellow  and  uniform  that  not  even  the  combined  illumination  of 
several  bulb  lamps  could  produce  equal  results.  This  lamp  will  go  everywhere 
and  do  just  about  everything  in  the  lighting  line.  It  will  stand  any  amount  of 
hard  usage,  outlast  any  bulb  lamp,  and  burn  less  current  for  the  same  light. 
It  is  unequalled  for  all  forms  of  commercial,  office,  home  and  decorative  illum¬ 
ination.  Write  for  details  and  prices. 

Straight  Filament  Lamp  Co.,  125  West  42d  St.,  New  York 


Every  Type  Of  Arc  Lamp 
Gives  Better  Li^ht 

when  equipped  with 

“  P  L  A  N  I  A” 
Carbons 


— the  carbons  of  highest 
quality.  There  are  special 
types  of  “Plania”  Carbons 
for  flaming  arcs,  open  or 
enclosed  arcs,  and  moving 
picture  machines. 

A  trial  order  will  demon¬ 
strate  their  quality — write 
for  details  of  our  proposi¬ 
tion. 


The 

H.M.  Hirschberg  Co. 

Sol*  Importer 

30  E.  20th  St,  New  York 


TRADE  MARK 


Absorbed  Light  is  Valueless 

A  reflector  that  absorbs  light  instead  of  dis¬ 
tributing  it  wastes  current. 

Gill  Patented 
Crystal  Reflectors 

distribute  full  95%  of  the  light  and  their 
scientific  design  insures  maximum  lighted 
areas.  Their  designs  are  artistic ;  the  scien¬ 
tific  glass  used  is  the  result  of  38  years  ex¬ 
perience.  Many  types'  and  sizes.  Prompt 
shipment.  Write  for  Booklet  and  Prices. 


GILL  &  CO.,  Inc. 

PHILADELPHIA  ■  PA. 


OFFICES 

York  and  Thompson  Sts. 
FACTORIES 

York  and  Thompson  Sts. 
Salmon  St.  and  Lehigh  Are. 


1 
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Corinthian  Standard 
Patented 


Street  Lighting 
.)  is  a  Vital  Issue 

r  Just  as  the  appearance 

of  a  man  is  a  fair  indica¬ 
tion  of  his  character,  so 
the  appearance  of  a  city 
is  an  indication  of  its 
character. 


Corinthian  Standards 
won’t  do  all  the  work 
of  civic  betterment — but 
they  are  a  big  help. 

Ask  for  a  copy  of  our 
catalog  de  luxe. 

FLOUR  CITY 
ORNAIVIEIMXAL 
IROIM  WORKS 

M  inneapoiis,  Minn. 

Western  Electric  Co.,  Selling  Agents 
Offices  in  all  Principal  Cities 


TUNGSTEN  POSTS 

For  Street  Lighting 

.ARC 

LAIVIF* 


ROLES, 


BRACKETS 


Ornamental  Lighting 
Posts  for  all  purposes. 

We  have  just  'what 
you  require  among 
our  thousand  differ¬ 
ent  models. 

We  manufacture  all 
posts  used  for  N.  Y. 

City  lighting. 

Catalogues  and 
special  designs 
on  application. 

Correspondence  solicited 

The  J.  L.  Molt  Iron  Works 

118-120  FUth  Ave.,  New  York  City 


UNION  METAL 

Pressed  Steel  Standards 

(Patented) 

Add  class  to  an  ornamental  street 
lighting  system,  and  offer  a  fac- 
tor  of  safety  that  is  not  to  be  dis- 
regarded. 

Illuminating  experts  have  al-  ^ 

ways  recognized  the  matchless  1 

superiority  of  Union  Metal  \  3 

Standards,  which  fact  accounts  \  7 

chiefly  for  their  being  selected 
for  nearly  all  of  the  ‘‘GREAT  S||||K 
WHITE  WAY”  systeins  that 
have  been  installed  in  this  coun-  Hi|a 
try  and  Canada. 

UNION  METAL  PRESSED  WB 

STEEL  STANDARDS  (pat-  I  1 

ented)  are  not  only  sturdy,  I ' » 
strong,  and  durable,  but  are  sur-  B  ^  |i 
passingly  exquisite  in  design,  B  a 

adding  distinction  and  beauty  to  B I  H 
any  city  both  by  day  and  by  B  n 

Union  Metal  1 1 

Pressed  Steel  |  | 

Standards  I  I 

Are  Incomparably  Superior  ■  I 

to  Posts  Made  of  Cast  Iron  B  I 

Don’t  be  misled  by  the  reck-  I  I 

less  statements  of  irresponsible  B  ■ 

pole  dealers  and  so-called  manu-  ■  n 

facturers,  but  investigate  care-  I  [I 

fully  before  you  purchase.  I  ■ 

PRESSED  COPPER  I  ■ 

UNION  METAL  STAND-  I  ■ 

ARDS  (patented)  reinforced  I  H 

with  pressed  steel  can  be  fur-  ■  H 

nished  at  a  slightly  advanced  I  H 

We  have  many  different  de- 
signs  both  for  Mazda  lamps  and 
arc  lamps  of  all  types.  Write 
us  today  for  cuts,  drawings  and 

The  Union  Metal  Manu- 
factoring  Company 
Sole  Mfrs. 

CANTON.  OHIO,  U.  S.  A. 

Pacif  ie  ComI  Ac*nto  t  Paeif  ie  StatM  Elaetrie  Co 
San  Francicco,  Loo  Angeles, 

137  New  Montgomery  St.  324-330  S.  Los  Angeles  St. 
Oakland,  Portland, 

526  Thirteenth  Se  90-92  Serenth  St 
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“Excello”  Flaming  Carbons 

are  Homogeneous 

Uniform  throughout,  they  burn  evenly  and 
give  bright,  steady  light  of  highest  candle 
power. 

Let  us  furnish  prices  on  homogeneous  long- 
burning  Flaming  Carbons. 

Enclosed  Arcs  and 

“Electra”  Carbons 

are  the  right  combination.  Absolutely 
straight,  the  carbons  don’t  jump  or  stick 

Sole  Importer: 

Hugo  Reisinger,  II  Broadway,  New  York 


Champion  “Class  A”  New  Carbon  Lamps 

“THE  PERMANENT  STANDARD” 
Always  In  Demand 


Jobbers 

and 

Dealers 

should 

keep 

them 

in  stock. 


The  manufacturer  furnishes  these  lamps 
on  60  days’  trial  and  approval,  guaran¬ 
teeing  the  quality  satisfactory,  “equal  to 
any  and  better  than  most’’  and  any  time 
during  60  days  the  user  is  privileged  to 
return  any  unused  portion  and  receive 
credit  for  the  full  amoimt  of  the  invoice, 
should  in  his  opinion  the  quality  prove 
unsatisfactory. 

Our  proposition  interests  all  classes  of  trade. 


Central 

Stations 

and 

Railway 
Companies 
have  constant 
use  for  them. 


Consolidated  Electric  Lamp  Company 


Danvers 


The  Danvers  People 


Massachusetts 
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Modern  Street  and  Factory 

Illumination 

Demands  Steady,  Uniform,  High  Candle  Power  Light. 

Columbia  Solid  Flame  Carbons,  for  all  types  of  long 
burning  flaming  arc  lamps,  give  pure  white  or  yellow 
light.  There  is  no  flickering.  The  life  is  long.  There 
are  no  lamp  outages  from  slagging. 

Free  samples  will  prove  these  statements. 

Write  today,  giving  type  of  lamp  in  which  they 
will  be  used. 

NATIONAL  CARBON  COMPANY 

CLEVELAND,  OHIO 


COLUMBIA  MAZDA  LAMPS  DIDN’T  “JUST  HAPPEN” 

They  were  not  developed  by  luck  or  chance.  They  are  the  results  of  twenty-three  yeara  of 
plugging.  Twenty-three  years  of  hard,  consistent,  constructive  engineering  work.  On  our  books 
is  an  account  which  is  named  “Improvement  Account.”  A  goodly  sum  is  charged  to  this  account 
every  month.  And  the  result  of  this  expense  is  a  lamp  of  “unexcelled  quality.” 

Your  standing  in  the  commimity  in  which  you  operate  is  largely  deter¬ 
mined  by  the  quality  of  the  goods  you  handle — the  manner  in  which  you  look 
after  the  interests  of  your  customers.  Isn’t  it  best  to  handle  a  lamp  which  is 
well  known  for  its  quality  and  superiority?  A  lamp  upon  which  you  arc  will¬ 
ing  to  back  your  business  standing.  If  there  is  still  any  question  in  your  mind 
as  to  the  quality  of  our  lamps,  let  our  salesman  give  you  facts. 

Columbia  Mazda  lamps  of  National  Quality  are  advertised  in  the  Saturday  Evening  Post  la 
a  local  way  let  this  result-producing  publicity  contribute  to  your  profits. 


THE  COLUMBIA  INCANDESCENT  LAMP  WORKS 

of  GoaonJ  Eloetric  Conpoar 

EQUITABLE  BUILDING,  ST.  LOUIS,  MO. 

Bootoa,  171  DeTOBsUre  Street  Chica(o,  320*326  Sooth  Fifth  Art.  MinneapolU,  909  Seearitr  Bonk  Bide. 
New  YoriL  286  Fifth  Avenoe  Denrer,  231  15th  Street  Ifemphia,  Riuidolph  BnUdinc 

Philadelphia,  639-41  Boorae  San  Francisco,  sfy  Howard  Street 

Charloe  L.  Martin,  Acont.  SIS  Dm  Stroot,  Dallaa.  Ton. 


286  Fifth  Arcnne 
,  639-41  Boorae 


ndolph  BoUdinc 
B.  579  Howard  Street 


t 
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"The  Real  Lamp” 

No  other  flaming  arc  lamp  has  scored  so  many  conspicuous  suc¬ 
cesses  in  the  lighting  of  piers,  railway  terminals,  armories, 
ship  yards,  foundries,  mills,  public  squares,  amusement- 
parks  and  other  large  outdoor  areas,  and  in  striking  display  effects 
in  front  of  the  theatre,  department  stores  and  other  retail  estab¬ 
lishments. 

TO  those  who  lean  toward  the  long-hour  type  of 
flaming  lamp,  “Excello-Dia”  is  now  offered. 
Made  by  the  same  mechanics  and  under  the  same 
expert  supervision  as  “Excello,”  it  is  guaranteed 
“Excello  standard.”  Built  for  A.  C.  service,  it  burns 
1 00-125  hours  on  one  trim,  and  is  the  only  lamp  having 
an  optical  signal  which  announces  in  advance  when 
carbons  are  needed. 

We  recommend  and  sell  only  “Excello”  Flaming 
Carbons,  made  specially  for  this  type  of  lamp. 

KOERTING  &  MATHIESEN  CO. 

22  East  2l8t  Street,  New  York 

Tel.  No.  Gramercy  5793 
BRANCH  OFFICES: 

Chicago:  Koert'iig  &  Mathiesen  Co . 630  W.  Adam  St. 

St.  Louis:  C.  M.  Brouster . 416  Century  Building 

Philadelphia:  Frank  H.  Stewart  Electric  Co . 35  N.  Seventh  St. 

Boston;  Stuart-Ilowland  Co . 1-3  Winthrop  Square 


THE 


NEW 


The  Dim-a-Lite  is  better  than  a  nurse. 

Full  candle  power  or  darkness  are  both  un¬ 
desirable.  With  five  steps  you  get  the  light 
you  want  when  you  want  it.  Makes  any 
lamp  a  turn  down  lamp.  By  mail 
$1.00.  Ask  for  special  introduc-  jjL 
tory  offer  to  the  trade. 

Fireproof,  foolproof,  unbreakable. 

The  Dim-a-lite  is  not  a  lamp. 

Wilt  Electric  Specialty  Co.,  Germantown,  Penn.  2 


FLEXIBLE  FILAMENT 

TUNGSTEN  LAMP 

FOR  ALL  CONDITIONS 


TOUGH, 
DURABLE 
and  EFFICIENT 


LUX  MANUFACTURING  COMPANY 


n-tt-M  Miovi  tmin 

TEL  tPRlNQ  Ml 


NEW  YORK  CITY 


December  '28,  1912. 
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A  satisfactory  and  economical  solution  of  your 
transportation  problem  is  found  in  the  Pierce- 
Arrow  Truck  because  of  its  worm  gear  drive 
which  stops  the  little  leaks— minimizes  power 
waste  and  lessens  up-keep  costs.  Its  proven 
efficiency  is  assured  by  this  guarantee: 

rhe  worm  wheel  and  worm  shaft,  generally  known  as 
worm  gear  construction,  employed  in  the  Pierce- Arrow 
Truck,  are  warranted  to  fulfill  their  functions  for  one 
year  from  date  of  shipment  under  normal  servdce. 


5-TON  MOTOR  TRUCKS 

THE  PIERCE-ARROW  MOTOR  CAR  COMPANY,  BUFFALO,  N.  Y. 
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Dealers 

Don’t  Overlook 
the  Foeeibilitiet 


Central 
^  Station 


n  1  v^i  • 


Men 


Business 

Demands 


Central  Stations 
Let’s  Get  Together! 

COMMUNITY  of  interest*  is  our  mutual 
success.  Lansden  Electric  Trucks  are  gen* 
nine  money  makere  for  Central  Stations 
and  money  eavera  for  the  consumer  bjr 
reason  of  the  wonderful  possibilities  of  ex* 
tending  business  territory  and  reducing 
operating  expense.  The  Lansden  insures  the  most 
efficient,  rapid,  reliable  and  economical  transporta* 
tion  service,  as  evidenced  by  the  largest  and  foremost 
business  firms  in  America. 

The  Leneden  is  equipped  with  Edison  Storece  Batteries  and 
built  in  load  capacities  of  750,  1000  lbs.  and  1,  2,  3,  3i  and 
5  tons.  Write  Dept.  "J”  tor  epeeifieationa,  etc. 


If  a  device  appeals  to  “Miladi”  it  is  half  sold  at 
the  outset.  If  it  be  an  electrical  device  and  the 
prospect  does  not  use  electricity,  the  article  at 
once  becomes  a  current  using  inducement.  If  the 
prospect  does  use  electricity,  it  makes  electricity 
more  valuable  in  the  home. 

The  Schwartz  Electric  Comb  and  Hair  Drier 
does  all  this.  Heats  in  one  minute  and  dries  the 
hair  after  a  shampoo  in  a  few  minutes.  Write  for 
bulletin'  describing  it  fully.  3 


lajisden  Gomp2sny" 

GENER^  OFFICE^  Newairk,  N .  J. 


Drier 


Retail  Price 
$3.00 


Comb  and  Hair 


lllllll 


Are  Your  Customers  Buying  "Spring”  Water 

at  8  to  10  cents  a  gallon,  with  the  hope  of  getting  a  fluid  free  from 
disease  germs?  Show  them  how  they  can  get  clear,  sparkling, 
germ-free  water  with  J 

The  Forbes  Electric  B  ' 

Water  Sterilizer 

at  a  cost,  for  electric  heat,  of  about  one  cent  per  gallon.  J  A 

The  Forbes  Sterilizer  is  sold  at  such  a  moderate  price  that  /  JL  \ 

it  will  pay  for  itself  in  a  few  weeks  in  the  saving  over  the  /  fl  \ 

cost  of  “spring”  water.  Its  product  is  entirely  free  from  jj  \ 

that  flat,  disagreeable  taste  always  found  in  water  sterilized  j  \ 

by  ordinary  methods  of  boiling. 


A  word  from  you  will  bring  descriptive  literature. 


Forbes  Company, 


1208  Callowhill  Street 
Philadelphia,  U.  S.  A. 


w  r 

IMSDEN 

£LEct^ic  trucks 
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The  Dealer  Who  Handles 

Safety  Ruby  Core 

Has  a  REASON  for  His  Enthusiasm 

The  architect  or  engineer  who  speci¬ 
fies  Safety  Ruby  Core  has  a  REASON 
for  his  assurance  of  dependability. 

The  contractor  who  uses  Safety  Ruby 
Core  has  a  REASON  for  his  knowl¬ 
edge  that  he  is  giving  his  customer 
honest  value. 

The  owner  who  insists  on  having 
Safety  Ruby  Core  has  a  REASON 
for  his  belief  that  he  will  secure  in¬ 
surance  against  installation  troubles. 

The  Reason — Superior  Quality 

THE  SAFETY  INSULATED 
WIRE  &  CABLE  CO. 

114  Liberty  Street  New  York 

BRANCHES: 

Boston  CHICAGO  San  Francisco 

18  Post  Office  Sq.  700  Jackson  Blvd.  589  Howard  St. 
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Specialties 
Make  Friends  for 
The  Central  Station 

The  Helion  Radiant  Toaster 

it  the  most  practical,  neatest,  most  efficient  and  cheeriest 
toaster  on  the  market.  Price,  $3.50. 

The  Helion  Two-Heat  Iron 

It  the  most  serviceable  and  most  economical  iron.  Has  a  2-heat 
regulation  and  an  easily  removable  unit.  Price,  $3.75. 

The  Helion  Luminous  Cigar 
Lighter 

it  the  only  practical  and  “always  ready  for  use”  electric  cigar 
lighter  on  the  market. 

Either  desk  or  pendant  type.  Price,  $3.00. 

Ask  for  descriptive  literature  and  details  of  our  special  “cam¬ 
paign”  proposition. 

Helion  Electric  Company 

“SSr./sJ.A”'  NEWARK,  N.  J. 


The 

Four-heat 


Retail  Price 


$4.00 


Electro-Stove 


Fully  nickeled — detachable  handle — wide 
base — perfect  heat  insulation  between  top 
and  base — heating  element  guaranteed  for  a 
year.  You  can’t  get  so  much  value  in  any 
other  stove  at  twice  the  price. 

Get  our  dealer* s  proposition 

C.  A.  SHALER  CO.,  85  South  St.,  Waupun,  Wis. 

Makers  of  the  famous  Shaler  Vulcanizers 


S  A,]VISOIM 


Trade  Mark  Reg.  U,  S.  Patent  Office. 

For  Hanging  Arc  Lamps 

Far  outlasts  any  other  cord  on  the 
market.  Honest  cotton,  thoroughly 
waterproofed.  Will  not  short  circuit 
or  cut  the  hands.  Write  for  samples. 

Samson  Cordage  Works 

BOSTON.  MASS. 


Our  New  “Highland” 

Line  of  Electric,  Gas  and 
Combination  Fixtnres 

The  same  methocls  as  used  in  the  manu¬ 
facture  of  our  portables  will  be  adapted  in 
these  fixtures  and  when  shipped  they  will 
be  mechanically  correct,  plumb  and  square. 

These  fixtures  are  winners  and  prices  ''  | 
low.  Line  includes  fixtures  of  all  kinds, 
Tungsten  firlures,  showers  and  brackets.  ot 

Writs  for  Illustrations  and  mention  "Highland”  Lina. 

The  Goodwin  &KtaitzCo.  & 

Station  C.  Winsted,  Conn. 


Benjamin  Reducers 

^  Adapts  mogul  screw  base  sockets 
I  for  medium  screw  base  lamps, 
i  Write  for  our  list  of  “Trouble 
j  Savers.” 

BENJAMIN  ELECTRIC  MFC.  CO. 

New  York  Chicago  San  Francisco 


PLAIN  AND  ORNAMENTAL  LIGHTING  POLES 

Of  Every  Description 

Catalog  “\V  ”  Mailed  on  request. 

Ellectric  Railway  Elquipment  Company 

N.  Y.  Office  90  West  Street  Cincinnati,  Ohio 

See  our  large  “ad”  In  last  Issue  of  the  “  World” 
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||)r  Some  2000 
iiiiiiii I Oentre.!  St&tions 
X  and  Contractors 
/  Are  Making  Money 

j  With  the  3ilcP^ 

I  Electric  Laundry  Machine 


/  OOCAIHW' 


The  Thor  sells  on  sheer  merit  in  cases  where  other 
electrical  devices  go  a-begging.  It  saves  time  and 
money,  and  is  an  absolute  necessity  to  ease  and 
economy  in  laundry  work.  It  is  the  most  effective 
electrical  labor-saver  that  can  be  placed  in  any 
home.  It  does  its  work  quickly  and  effectively 
because  it  is 


Every  Thor  Electric  Washer  is  equipped  with  a  two-roll  rever¬ 
sible  Wringer.  Our  line  covers  machines  priced  from  $30  to  $500 


The  Only  Perfect  Electric  Washer  Built 
on  The  Reversing-Cylinder  Principle 

It  will  wash  all  kinds  of  clothes,  including  the  heaviest  blankets  and  the  daintiest  lin¬ 
gerie,  spotlessly  clean  without  the  slightest  injury,  and  without  hand  rubbing  or  other 
laborious  work.  Every  Thor  washer  is  equipped  with  a  two-roll  reversible  wringer. 

The  Thor  Paves  the  Way  We  Offer  You  Real  Help 

Central  Station  Service  your  campaign  for  selling  the  Thor.  Our 

in  houses  not  yet  wired,  because  the  aver-  plan  has  sold  over  50,000  Thor  Laundry 
age  householder  can  quickly  see  its  real  Machines,  and  it  is  sure  to  be  of  great  assis- 

\ worth ;  and,  if  unwilling  to  contract  for  a  tance  to  you.  We  will  supply  you  with  attrac- 
complete  lighting  installation,  will  at  tive  literature — offer  the  machine  on  15-day 
least  arrange  to  use  current  for  the  free  trial,  for  cash  or  on  any  reasonable 

machine.  Our  experience  proves  terms  of  deferred  payment  and  will 

that,  in  a  large  majority  of  such  carry  the  account  for  you.  If  your  con- 

cases,  the  installation  of  the  Thor  in  ditions  warrant  it,  we  will  send  a  man 

the  basement  soon  leads  to  a  contract  to  help  you  start  things  moving.  Write 

.  for  lighting  the  entire  house.  today  for  details  of  our  proposition. 


HURLEY  MACHINE  COMPANY 

35  South  Clinton  St.,  Chicago 


New  York.  1010  Flatiron  Bldg.  Lot  Angele*,  3rd  and  Main  Su. 
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t’s  Easy  to  Sell  the 

Judd’’  Electric  Washer 


hUREKA  ElectricVacuiim  Cleaner 

Excels  in  Efficiency 
and  Ease  of  Operation 

It  is  built  for 
hard  usage  and 

■  ^  ^ 

»  it  an  'attractive 

^ - - -  proposition 

to  every  electrical 
dealer. 


because  its  superiority  can  easily  be 
demonstrated.  It  has  no  interior  mech¬ 
anism  to  wear  out  clothes,  yet  forces 
hot  water,  soap  and  air  into,  around 
and  through  its  contents  a!)0--:t  100 
times  a  minute. 


It  Drives  the  Dirt 


out  of  anything 
from  a  small 
rug  to  a  lace 
curtain,  with¬ 
out  the  least 
harm  to  the 
fabric. 

Ask  for  details 
of  our  proposi¬ 
tion  for  dealers. 


TUB  IS 
MADE  OF 
HARD  ROLLED  ^ 

COFFER  AND  SOLID  V  1 
BRASS.RtlRFORCtO.  CaxROT' 
SHRINK  WARF  LEAN  OR  RUST 


Write  for  quotations  and  full  descriptions. 

Eureka  Vacuum  Cleaner  Co. 

1220  Majestic  Bldg.,  Detroit,  Mich. 

AGENTS  WANTED  AGENTS  W' ANTED 


Judd  Laundry  Machine  Co< 

Peoples  Gas  Building,  Chicago  3 


**I  can  truthfully  say  that  I  look  for¬ 
ward  to  wash  day  as  a  pleasure — 

instead  of  a  grief  since  I  have  been  using  the  machine,”  writes  Mrs.  G.  A.  Smith 
of  Marshalltown,  Iowa,  referring  to 


The  MAYTAG  Electric  Washer 


“It  is  certainly  a  revelation  in  washing.  If  anyone  has  a  doubt  of  the  comfort 
and  economy  in  using  your  electric  washer  send  them  to  me.” 

Do  you  need  stronger  endorsement  than  this,  dealers  and  central-station  men? 
The  Maytag  gets  this  kind  of  a  welcome  in  every  home.  To  show  it  is  to  sell  it. 
Its  swinging  wringer  enables  washing  and  wringing  to  be  done  in  one  operation. 
There  are  other  advantages.  Bulletin  W  describes  them.  Thirty  days’  free  trial. 
Three  years’  guarantee.  Write  at  once  for  territory. 

The  Maytag  Company,  3  Newton,  Iowa 


Bailey  Electric  Roadster 

S.R.  Bailey  &  Co. 

895  Boylaton  St., 

Factory,  Amesbury,  Mats. 


with  now  attempts  when  you  can  get 
somothini;  known  to  be  reliable? 

The  Automatic  Electric  Washer 

-  ,  .  _  has  been  a  success  for 

g"'  ^  j  flye  years.  It  has  set  a 

^  hlKh  standard.  not 

reached  by  any  other. 
Washes  and  wrings  at 
same  time.  Reversible, 
five  year  wringer.  Cut 
lA  a  gears,  all  parts  ma¬ 
ll  chined.  Built  like  a 

watch.  Runs  true  and 
m  smooth.  Always  gives 

jL  satisfaction.  Parts 

found  defective  with- 
io  Otc  years  replaced 
free.  Write  for  Bul- 
77.  ^epri'senta- 

■  AUTOMATIC  ELECTRIC 

■  1  WASHER  CO.,  Newton,  Iowa 


\ymkm  VULCAN 

ELECTROCURL 

This  electric  curling  Iron  carls  hair  perfectly  and  wltbont  Injury. 
Attaches  to  any  light  socket.  Retails  for  $3.75  complete  with  cord  and 
plug.  A  fine  leader  for  the  Chrlstmaa  trade — pa^ed  in  holly  boxes  (Or 
nollday  buyers.  Dealers  should  order  earl^  to  insure  prompt  de- 
I  Ivory.  Imprinted  folders,  show  cards  and  selling  helps  free. 

VUl^CAN  ELECTRIC  HEATING  CO. 
Dept.  V-1  BUFFALO.  N.  Y 
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DELCO 

ORNAMENTAL  STOVE 


Especially  designed  for  use  on 
the  dining  table.  Neat,  efficient, 
fool-proof  and  moderately 
priced. 

Equipped  with  three  heat  indi¬ 
cating  snap  switch. 

Diamond  Electric  Company 

Binghamton,  N.  Y. 

WARD,  DROUET  &  FOSTER,  BOSTON.  MASS. 


SIMPLY  loosening  and  tightening  three  screws 
permits  you  to  direct  air  blast  to  any  angle  de¬ 
sired.  Motor  is  designed  so  that  by  changing 
one  screw,  floor  mounting,  wall  mounting,  or  ceiling 
mounting  can  be  obtained. 

Where  else  can  you  get  these  desirable  features  in  so 
simplified  a  form? 


Forge  Blowers  retail  at  $25.00.  Larger  si.  .s  in  pro¬ 
portion.  Our  line  includes  Forge  Blowers,  Volume 
Blowers,  and  Exhausters,  and  Reversible,  Propeller 
Wpe  Exhaust  h'ans.  Dealers,  Jobbers,  and  Central 
Stations:  write  for  discounts. 

THE  HORNINB  ELECTRIC  &  MANUFACTURIN6  COMPANY 

1408  Third  St..  N.  W.,  Clmlaid,  Ohio,  U.  S.  A. 


A 

Holiday  Leader 


SIMPLEX 

Electric  Toaster 

Uses  least  current  for  the  same  work. 

The  only  toaster  that  does  not  curl  the  slices 
or  scatter  the  crumbs. 

The  “Keep-Hot”  rack  increases  its  capacity. 
Removable  doors  confine  the  heat  and  assist 
cleaning. 

Heavy  nickel  or  silver  plated — black  enamel 
base — an  ornament  to  the  finest  table. 

Made  of  brass  and  iron — will  wear  indefinitely 
— costs  a  fair  price. 

Write  for  Folders,  Display  Cards,  etc. 

Get  acquainted  with 


The  “Breakfast  Table”  Coffee  Pot  holds  two 
full  pints.  A  rapid  and  efficient  electric  perco¬ 
lator,  100- 1 25  volts,  440  watts.  The  automatic 
cut  out  prevents  burning  out. 

Simplex  Electric 
Heating  Company 

Cambridge,  Mass. 

Chicago,  15  S.  Desplaines  St 
San  Francisco,  612  Howard  St. 

Belleville,  Ont. 
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ELECTRIC 

SEARCH 

LIGHTS 

7-inch  to  36-inch  diameter  for  ocean, 
lake  and  river  steamers  and  launches ; 
also  electric  light  plants  driven  by 
gasoline  engine  for  isolated  lighting. 

The  Carlisle  &  Finch  Co. 
228  E.  Clifton  Avenue 

CINCINNATI,  OHIO 


Emerson  Fans  for  1913 

New  Models 
New  Prices 

New  Selling  Plans 

Complete  printed  information 
ready  soon. 

We  are  now  making  contracts 
1  with  large  buyers. 

Write  as  if  interested 

The  Emerson  Electric  Mfg.  Co. 

so  Church  St.,  2032  Washington  Ave., 

New  York  City  St.  Louis,  Mo. 


500,000  Hoyt  Meters 
in  Successful  Service 

is  the  history  of  our  progress 

70  per  cent  of  the  electrically 
lighted  automobiles  equipped  ^  W 

with  meters  carry  Hoyt.  A  JU 

striking  proof  of  Hoyt  quality 
and  Hoyt  service. 

Hoyt  Electrical  Instrument  Works 

Penacook,  N.  H. 


Send  Us  Your  Cataloi 


Keep  us  posted  as  to  your  progress. 
Our  catalog  file  is  consulted  by 
hundreds  of  visitors  to  New  York. 


Ozone  Electric  Blanket 

The  only  practical  electrical  bed  blanket.  Every  fresh  ai 
sleeper  wants  it.  Light  weight.  Keeps  entire  body  warm  In  coldest 
weather.  Saves  cost  in  bed  covering.  Rich  Zenobla  p  •  1  #10 

Satin  covering.  Expert  workmanship.  Guaranteed  two  years.  1  ITCC  OUly  ^  1 A 
Central  Statlone:  This  ideal  otT-|>eak-load  means  $1.00  clear  profit 
every  month.  Consumes  only  6o  watts.  Liberal  trade  discounts.  Instant 
delivery.  Jobbers  and  dealers  write  for  booklet  and  free  samples  of 
fabrics.  Write  today— now, 

NATIONAL  ELECTRIC  COMPANY,  SOS  S.  Htth  Av«m  Chicaco 


Assurance  of  Continuous  Operation 


so  far  as  interruption  from 
electrical  fires  is  concerned  is 
a  condition  existing  in  power 
houses  equipped  with 


FIRE 

EXTINGUISHERS 

Pyrene  being  a  non-con¬ 
ductor  of  electricity  may  be 

turned  against  any  electrical  450  amperes,  eoo  volts  being  extinguished  with  the  Pyrene  Fire 

fire  without  exposing  the  op-  Extinguisher  by  an  employee  of  United  Railways  Co.,  St.  Louis. 

erator  to  any  danger  and 
without  damage  to  electrical  apparatus. 

You  will  find  it  good  economic  policy  to  protect  your  station  with  Pyrene  fire  extin¬ 
guishers.  The  amount  saved  on  the  first  fire  may  be  enough  to  more  than  pay  for  a 
complete  installation.  I>et  us  supply  you  with  a  record  of  the  equipment  saved  by 
Pyrene  and  the  large  list  of  central  stations  using  it. 

Pyrene  Manufacturing  Co. 

1358  BROADWAY,  NEW  YORK 

BOSTON  CHICAGO  BALTIMORE  ATLANTA  WASHINGTON  DAYTON  ST.  LOUIS  SAN  ANTONIO 


December  28,  1912. 


ELECTRICAL  WORLD 


53 


The  Best  Foundation  For  A  Successful  Business 


Motors 


While  increasing  your  profits  the  agency  saves 
money  for  you  as  we  carry  your  stock.  You 
save  stock  room  and  labor  because  we  ship  for 
you.  You  share  the  benefits  of  our  extensive 
advertising  and  our  reputation  for  quality.  There 
is  a  Western  Electric  Motor  for  every  use. 

Communicate  today  with  Dept.  2-G  for  particulars  of  our 
agency  plan. 


Western  Eteetrie  Company 


Distributing  Houses  in  All  Principal  Cities 


EMPLOYEES 


ELECTRICAL 


WORLD 


VoL.  00,  No.  20 


Uniform  load  on  the  power  plant.  Absolute  reliability  of  con¬ 
trol.  High  efficiency  due  to  elimination  of  starting  losses.  20  to 
24  lbs.  steam  consumption  per  shaft  H.  P.  with  modern  turbine 
power  plant. 


winding  Engine  Installation  at  the  Bonifazius  Colliery,  Near  Gelsenkirchen,  Westphalia,  Ger. 
many,  on  the  Siemens- ligner  System,  with  Friction  Sheave  of  23  Foot  DIam.,  for  winding 
Effective  Loads  of  5.2  Tons  from  a  Depth  of  1968  Feet  at  a  Speed  of  65  Feet  Per  Second. 

As  advantages  of  the  Slemens-ligner  System  may  be  mentioned: 


h\mm 


FOREIGN  BRANCHES 


THE  SIEMENS  CONCERIN 


CALCUTTA 

BOMBAY 

MADRAS 

SINGAPORE 

PENANG 

RANGOON 

SOERABAYA 

SHANGHAI 


TSINGTAU 

TIENTSIN 

HANKOW 

PEKIN 

HONG  KONG 

TOKYO 

HAKODATE 

MOJI 


OSAKA 

BANGKOK 

TAIREN 

SEOUL 

JOHANNESBURG 

CAPE-TOWN 

SYDNEY 

MELBOURNE 


TORONTO 

WINNIPEG 

MEXICO 

GUADALAJARA 

MONTEREY 

BUENOS-AIRES 

MONTEVIDEO 


VALPARAISO 

SANTIAGO  DE  CHILE 

ANTOFAGASTA 

CONCEPCION 

RIO  DE  JANEIRO 

BAHIA 

BELLO  HORIZONTE 


FOR  INFORMATION  REGARDING  EXPORT,  ADDRESS:  DR.  K.  G.  FRANK,  90  WEST  STREET,  NEW  YORK 


SIEMENS  I  HALSKE  M  BERLIN, 
5IEHENS-SCHUCKERTWERKE  ^BERLIN 
SIEMENS  BROTHERS  IC0„Lm.  LONPON 
SIEMENS  BROTHERS  mUHD  WORKS  M 
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Ornamental 
Luminous  Arc  Lamp 
Residential  Type 


This  new  4  ampere  lamp  is  designed 
primarily  for  lighting  residential  streets, 
or  it  may  be  used  in  front  of  public  build¬ 
ings,  hotels,  club  houses,  offices,  etc. 

The  lamp  gives  a  large  volume  of  soft, 
white  light  free  from  glare.  The  light 
is  so  well  diffused  that  the  buildings  as 
well  as  the  streets  are  illuminated  bring¬ 
ing  out  the  architectural  details. 

This  Residential  type  is  not  as  high  as 
the  ordinary  lighting  unit  and  therefore 
foliage  does  not  interfere  with  illumina¬ 
tion 

The  supporting  columns  are  distinctive 
and  are  adaptable  to  either  simple  or 
ornate  treatment. 

Because  of  the  refined  standards,  the 
appearance  of  the  streets  and  buildings 
is  enhanced  during  the  day. 

This  new  Residential  Type  can  be 
used  for  “White  Way”  lighting  where 
a  4  ampere  luminous  system  is  already 
installed  or  where  it  is  desired  to  have  a 
lower  candle-power  unit  spaced  closer 
together  than  is  necessary  with  the  Form 
10  (6.6  ampere)  unit. 


GUARANTEE  OF 
EXCELLENCE 


General  Electric  Company 


dta.  G>.  CbIciKO.  III.  Largest  Electrical  Manufacturer  in  the  World  New  IlaTen,  Conn.  San  Franciaco, 

more,  Md.  Cincinnati.  Ohio  orri....  m  v  New  Orleans.  La.  St.  Louis.  Mo. 

IwSm.  Ala.  Clereland.  Ohio  General  Office;  Schenectady,  N,  Y.  New  York.  N.  Y.  Schenectady.  N. 

>.  Idaho  Columbus.  Ohio  ADDRESS  NEAREST  OFFICE  Philadelphia.  Pa.  Seatte.  Wash, 

jn.  Mass.  OsTenport,  la.  Plttsbura.  Pa.  Spokane.  Wash, 

ilo.  N.  Y.  Dayton,  Ohio  Indianapolis.  Ind.  LoulsTlIle.  Ky.  Portland.  Ore.  Sprinictleld.  Mas 

t.  Mont.  Denyer,  Colo.  Kansas  City.  Mo.  Memphis.  Tenn.  Providence.  R.  I.  Syracuse.  N.  Y. 

leston.  W.  Va.  Detroit.  Mich.  Keokuk.  la.  Milwaukee.  Wls.  Richmond.  Va.  Toedo.  Ohio 

lotte.  N.  C.  lOff.  of  Sola  Axt.)  Knoxville.  Tenn.  Minneapolis.  Minn.  Rochester.  N.  T.  Younntown.  Oh 

tanoon.  Tenn.  Erie.  Pa.  Los  Anaeles.  Oal.  Nashville.  Tenn.  Salt  Lake  City.  Utah. 

For  Texas  and  Oklahoma  business  refer  to  General  Electric  Company  of  Texas. — Dallas,  El  Paso.  Houston  and  Oklahoma  City 
For  Canadian  business  refer  to  Canadian  General  Electric  Company,  Lt’d..  Toronto,  Ont. 


GENERAL  ELECTRIC  COMPANY 


More  G-E  Fans  were  sold  in 
1912  than  in  any  previous  year. 

The  season’s  success  strength¬ 
ened  their  already  acknowledged 
leadership. 

Consider  reputation  earned  by 
merit. 

Remember  G-E  quality. 

Our  1913  fans  are  thoroughly 
representative  of  both — and  well 
worth  your  careful  consideration. 

Details  in  the  new  fan  catalog. 


General  Electric  Company 


San  Franrlsco.  Cal. 
St.  Louta,  Mo. 
Schenectady.  N.  I. 
Seattle,  Wash. 
Spokane,  Wash. 
Sprlnafleld,  Mass. 
Syracuse.  N.  T. 
Toledo.  Ohio 
YounKstown,  Ohio 


Atlanta.  Oa. 
Baltimore.  Md. 
Blrmlnitham.  Ala. 
Boise.  Idaho 
Boston.  Mass. 
Buffalo.  N.  Y. 
Butte.  Mont. 
Charleston.  W.  Va. 
Charlotte.  N.  C. 
Chattanoon.  Tenn. 


Largest  Electrical  Manufacturer  in  the  World  New 

General  Office ;  Schenectad y ,  N .  Y .  ^dHhi?  pI' 

Plttsbnnt.  Pa. 

Indianapolis.  Ind.  ADDRESS  Louisville.  Ky.  Portland.  Ore. 

Kansas  City.  Mo.  xtuadl-ct'  Memphis.  Tenn.  Providence.  R.  1. 

Keokuk.  la.  Milwaukee.  Wls.  Kichmond,  Va. 

Knoxville.  Tenn.  OFFICE  Minneapolis.  Minn.  Rochester,  N.  Y. 

Los  Anireles.  Cal.  Nashville.  Tenn.  Salt  Lake  City.  Utah. 

For  Texas  and  Oklahoma  business  refer  to  General  Electric  Com-  for  Canadian  business  refer  to  Canadian  General  Electric  Com 

pany  of  Texas, — Dallas,  El  Paso.  Houston  and  Oklahoma  City.  pauy,  Lt’d,  Toronto,  Ont. 


Chlcaao.  Ill. 
Cincinnati,  Ohio 
Cleveland,  Ohio 
Columbus.  Ohio 
Davenport.  la. 
Dayton.  Ohio 
Denver.  Colo. 
Detroit.  Mich. 
(Off.  of  Aat.) 
Erie.  Pa. 


The  1913  Catalog 

In  these  new  fans  are  all  the  es¬ 
sentials  of  successful  fan  motors 
together  with  the  little  niceties 
and  conveniences  proved  practi¬ 
cal  by  experience. 

This  catalog  is  sent  to  you 
thus  “early  in  the  season”  so 
that  you  can  use  its  models  as 
standard  whenever  the  1913 
“fan  question”  is  brought  to 
your  attention. 


General  Electric  Company 


Atlanta,  Ga. 
Baltimore,  Md. 
Blrmlnitham,  Ala. 
Bolae,  Idaho 
Boston,  Maaa. 
Buffalo,  N.  T. 
Butte,  Mont, 


Chlraao,  Ill, 
Cincinnati.  Ohlc 
Clereland.  Ohio 
Columbua,  Ohio 
Davenport.  la. 
Dayton,  Ohio 
Denver,  Colo. 


Charleston.  W.  Va.  Detroit.  Mich. 
Charlotte,  N.  C.  (Off.  of  Aat.) 
Chattanoon,  Tenn.  Erie.  Pa. 


Largest  Electrical  Manufacturer  in  the  World 

New  OrleaDs.  L«a> 


General  Office:  Schenectady,  N.  Y. 


Indianapolis.  Ind. 
Kansas  City,  Mo. 
Keokuk.  la. 
Knoxville.  Tenn. 
Los  Anaeles.  Cal. 


TTciv*  T'/kvaa  rMrIaKnm*  Ktiatnaaa  fsaeai*  ITlcwvfritf*  rVkm. 


ADDRESS 

NEAREST 

OFFICE 


Louisville.  Ky. 
Memphis,  Tenn. 
Milwaukee.  Wis. 
Minneapolis.  Minn. 
Nashville.  Tenn. 


New  York,  N.  Y. 
Philadelphia.  Pa. 
Plttsbnra.  Pa. 

Portland.  Ore. 
Providence.  R.  1. 
Richmond,  Va. 
Rochester,  N.  Y. 

Salt  Lake  City.  Utah. 


San  Francisco,  Cal 
St.  Lonls,  Mo. 
Schenectady,  N.  T. 
Seattle,  Wash. 
Spokane,  Wash. 
Sprinafleld,  Mass. 
Syracuse.  N.  Y. 
Toledo.  Ohio 
Youngstown.  Ohio 


For  Canadian  business  refer  to  _Canadlan  General  Electric  Com- 
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r.  seven  million  copies  of 
the  January  magazines  we 
are  telling  your  customers  to 
use  three  Edison  Mazda 
Lamps  instead  of  one  carbon 
lamp. 


Edison  Mazda 


Lamps 


ThtB  Symbol  on 
all  Edison  Mazda 
cartons. 


The  Guarantee 
of  Excellence  on 
Goods  Electrical. 


General  Electric  Company 


Largest  Electrical  Manufacturer  in  the  World 

Edison  Lamp  Department 


Harrison,  N.  J. 


r 


'TELL  your  customers  the 
same  thing — many,  many 
times — and  1913  will  be  a 
happy  year  for  every  one 
interested  in  things  electrical. 


General  Electric  Company 

Largest  Electrical  Manufacturer  in  the  World 

Edison  Lamp  Department  Harrison,  N.  J 


Thia  Symbol  on 
all  Edison  Mazda 
cartons. 


The  Guarantee 
of  Excellence  on 
Goods  Electrical. 


Edison  Mazda 


Lamps 


WORLD 


electrical 


December  28.  1012. 
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tacts 


TYPE  C  FORM  P  SINGLE-POLE, 
CIRCUIT  BREAKER.  650  VOLTS, 


300  AMPERES 


tminrTiHB 

Faltact 


December  28,  iyi2. 


Successful  TrJn 


smission 


Above  DO, WO  Volts 


The  General  Elec¬ 
tric  Company’s  pro¬ 
duction  of  trans¬ 
formers  for  voltages 
ofil00,000  or  higher 
is  a  striking  evidence 
of  the  success  of  high 
voltage  transmission. 

The  accompany¬ 
ing  list  of  trans¬ 
formers  aggregates 
nearly  a  million 
Kv-a  capacity.  The 
transformers  alone, 
disregarding  appur¬ 
tenances  and  trans¬ 
mission  equipment 
represent  an  invest¬ 
ment  of  such  mag¬ 
nitude  as  to  indi¬ 
cate  exceptional  con¬ 
fidence  in  transmis¬ 
sion  at  such  high 
voltages. 


P  Notable  High  Voltagf 

to-E  Transformer? 

-'“pt 


^so.oQb 

§40,0^ 

a20.0ffl3 

pb;i)6p 

Do.o^p 

iiip.o^b 

liio.oib 

Lrm.opb 


Hoz.o^o 

|j0I,2$b 

fioupb 


Cycles 

Units  per 

Kv-a. 

Installation 

per  Unit 

50 

7 

5833 

50 

12 

4500 

60 

15 

3000 

45^^^^ 

60 

7 

3750" 

60 

2 

9375 

60 

4 

3500 

14ji||^H 

60 

4 

300 

60 

Ik-.  4  - 

625 

25 

34 

750 

25 

1  14  ■ ; 

1250 

60 

jl5  it/ 

3333 

50.060^^ 

60 

u  4  ^  r 

i  ^  ; 

loop 

60 

12 

2500 

25 

12 

9000 

108,4C^|^ 

25 

4 

5000 

20,^^g 

25 

13 

3350 

43jpaB| 

60 

12 

2233 

60 

4 

1000 

60 

6 

6250 

37,500^|j 

60 

6 

2400 

14,501^^ 

60 

30 

1200 

36,0QQ^^B 

60 

0 

3000 

27,0p(i^^ 

60 

18 

1000 

60 

4 

2500 

60 

3 

1000 

3jatiiiPT 

60 

4 

2750 

ll^Mr"4,; 

50 

12 

3333 

40^»^ 

60 

2 

14000 

28,oi;if^^ 

60 

6 

10000 

60/)^, 

60 

14 

3333 

..47  (MIL  J 

This  confidence  is 
inspired  by  the  suc¬ 
cessful  performance 
of  numerous  high 
voltage  transformers 
under  severe  service 
conditions. 

Approximately  85 
per  cent  of  all  the 
transformers  in  this 
country,  operating 
at  voltages  of  100,- 
000  or  higher  were 
built  by  the  General 
Electric  Company. 
Let  us  show  you 
through  the  largest 
and  best  equipped 
transformer  factory 
in  the  world,  Y and 
you  will  know  why 
G-E  transformers 
have  this  suprem- 


General  Electric  Company 


Atlanta.  Ga. 
Baltimore.  Md. 
Birniinebam.  Ala. 
Boiae,  Idaho 
Boston.  Maas. 
Buffalo.  N.  Y. 
Butte,  Mont. 
Charleaton.  W.  Va. 
Charlotte.  N.  O. 
ChattanooRB,  Tenn. 


Chlcaao,  III. 
Cincinnati,  Ohio 
Cleveland.  Ohio 
ColnmbuB,  Ohio 
Davenport.  Iowa 
Dayton,  Ohio 
Denver,  Colo. 
Detroit.  Mich. 

(Office  of  Aftent) 
Erie.  Pa. 


Largest  Electrical  Manufacturer  In  the  World 

General  Office:  Schenectady,  N.  Y. 
ADDRESS  NEAREST  OFFICE 


Indianapolis.  Ind. 
Kansas  City.  Mo. 
Keokuk.  Iowa 
Knoxville.  Tenn. 
I1O8  Anxeles.  Cal. 


Ix)ul8vllle,  Ky. 
Memphis.  Tenn. 
Milwaukee.  Wia. 
Minneapolia.  Minn. 
Nashville,  Teun. 


New  Haven,  Oonn. 
New  Orleans.  La. 
New  York,  N.  Y. 
Philadelphia.  Pa. 
Pittsburtt.  Pa. 
Portland.  Ore. 
Providence.  R.  1. 
Richmond.  Ya. 
Rochester.  N.  Y. 

Salt  Lake  City,  Utah 


San  Francisco,  Cal. 
St.  Louis.  Mo. 
Schenectady,  N.  Y. 
Seattle.  Wash. 
Spokane,  Wash. 
SprinRfleld,  Mass. 
Syracuse.  N.  Y. 
Toledo,  Chlo 
Younfcstown,  Ohio 


Texas  and  Oklahoma  business  refer  to  General  Electric  Company  of  Texas, — Dallas,  El 
For  Canadian  business  refer  to  Canadian  General  Electric  Company.  Lt' 


Paso.  Houston  and  Oklahoma  City, 
d.  Toronto,  OnL 
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WORLD 


OKONITE  QUALITY 


is  definite — ^dependable,  and  has  taught  users 
to  expect  and  exact  a  high  standard  of  service 
performance . 

OKONITE  Insulated  Wires  and  Cables  are 
made  in  but  one  grade— the  BEST. 


GUDED 

by  facts,  not  theories 
ly  performance  records, 
by  ejqwrience,  not  prophecy.  Every 
consideration  points  straight  to  KERTTE 
fw  permanently  satisfactory  and  economical  service. 


i  KERITE  COMPANY 

j  GtncnalOfficc330Church5treef  .Nev/York;.?!y^^j\''  Wc-^re’iiOffbT.ftx'plMGasBtiildiiij^.Chiro^ 


WEBER  FUSE  PLUGS 


Superior 
to  All  Others 

Uniform  in 
Rating 

Reliable  Under 
Short  Cirouit 


Weber  Fuse  Plugs  are 
made  without  vent-holes. 

— ■"  'Phe  right-angled  band  of 

fine  wire  gauze  between 
porcelain  and  mica  cap 
effectively  checks  the 
force  of  the  explosion  and 
prevents  the  escape  of 
flaming  gases  when  the 
fuse  blows.  The  action 
may  fairly  be  compared 
to  that  of  the  automobile 

Always  specify  WEBER 
Accept  no  substitutes 


For  sale  by 

ALL  JOBBERS  OF  ELECTRICAL  SUPPUE8 

Hknkv  D.  Sbaks,  General  Sales  Agent,  131  State  St.,  Boston,  Maas.  1 


V/eston  Electrical  Ihstrumf, NT  Cc. 


Weston  ElectricalInstrument  Co, 


Newark  KiJ..U.  S  JV 


NewarkJ^.J.,U.S.A 


MENNESOTA 


MINNEAPOLIS 


Ammeters  and  Voltmeters,  Wattmeters,  Synchroscopes,  Power  Factor  Meters  and  Frequency  Meters,  con¬ 
stitute  a  line  of  Switchboard  Alternating  Current  Indicating  Instruments  which  is  unequalled.  Send  fo’r 
our  Catalogs  giving  full  description  of  these  instruments.  They  are  accurate — durable — dependable — and 

we  stand  back  of  them.  Demonstrations  of  the  operative  characteristics  of  these  remarkable  instru-  '  • 

ments  vMy  be  observed  in  our  New  York  Office  and  also  in  the  offices  of 
Selling  Representatives  in  Philadelphia,  Chicago,  San  Francisco  and  Toronto. 

Weston  Electrical  Instrument  Company 

Main  Office  and  Works:  Newark,  N.  J.  , 


New  York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Block. 
Boston,  176  Federal  St. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 
St.  Louis,  915  Olive  St. 

Denver,  231  15th  St. 


San  Francisco,  682  Mission  St. 

New  Haven,  29  College  St. 

Cleveland,  1729  E.  12th  St 
Montreal  '1 

^n”o'uver  |  Northern  Electric  8c  Mfg.  Co. 
Calgary  ) 

Detroit,  44  Buhl  Block. 


Toronto,  76  Bay  St. 

London,  Audrey  House,  Ely  Place,  Holbor^ 
Paris,  12  Rue  St.  Georges. 

Berlin,  Genest  Str.  5,  Schoenberg. 
Johannesburg  So.  Africa,  F.  Peabody  Ri<je. 
Standard  Bank  Buildings,  Harrison  St 


Prudent  Practical  Purchasers 

We  will  send  you  enough 

“  Anti  -  Corrosive  Cylinder  Oil  ” 

to  prove  to  you  that  it  is  the  best  and  cheapest, 
although  not  the  lowest  in  FIRST  COST. 

If  after  6o  days  test  it  fails  to  “make  good,”  remit 
at  your  own  basis  of  value. 

.v-COB/f/,  GOOD  EQUIPMENT  DESERVES 
GOOD  OIL. 

Send  in  your  trial  order  at  once. 

E.  H.  KELLOGG  &  qO. 

243-244  South  St.  NEW  YORK 

■''••mni.ii**’  Established  FIFTY-THREE  years  ago 


**4oint4f^  ” 


Use 

Watson 

Motors 


WATSON  MOTORS 


represent  more  than  Just  so  much  copper,  steel  and 
Iron.  They  represent  a  part  of  our  lives  and  we  are 
seriously  inter«‘sted  in  not  only  their  sale  but  in  their 
-v  service  afterward,  also. 

k  ^  Why  Not  Join  Our 
Happy  Family 

let  us  work  with  you  as  we  are  with  many  pro¬ 
gressive  machlue  manufacturers,  superintendents  and 
electrical  men.  We  have  concentrated  on  the  mak¬ 
ing  of  D.C.  motors  up  to  15  HP.  and  A.C.  to  45  H.P. 
but  in  these  lines  we  have  put  all  our  efforta  for 
nearly  15  years.  Making  nothing  elae  we 
can  give  you  our  undivided  attention  and 
highly  elfirtent  motors.  Make  ua  your  motor 
department,  call  on  na — join  us.  As  a 
starter  write  for  our  bulletins. 

Mechanical  Appliance  Co. 

I  Milwaukee 

New  York,  41  W  27ih  >t.  Chicago,  709  Fisher  Bldg, 
rhiladelphia,  1328  Chestnut  St. 


in  wear  and  tear  of  gears,  belts  ami  bearings.  Our  new 
Vertical  Alternators  for  direct  coupling  to  vertical 
waterwheels  are  Great  Mo.ney  S.avers.  They  FIliminate 
practically  all  friction.  They  Stop  all  Losses  in  gears, 
belts  and  bearings.  These  losses  are  generally  about  on-- 
half  as  large  as  the  actual  power  delivered. 

Throw  out  the  old  harness.  Install  our  Vekticai.  .\lier- 
NATOR  and  double  your  profits.  This  is  the  only  way  to 
properly  operate  water-power  plants  of  low  head.  '1  his 
is  the  O.NLY  Alternator  to  consider  in  developing  new 
H  water  powers.  VVe  build  them  in  all  sizes  and  sjiecds 

i  from  25  K.VV.  up  and  from  90  K.P.M.  up.  We  also 

I  build  a  complete  line  of  Belted  and  Engine  Type  .Mter- 
!  nators. 

Send  for  Bulletin  and  Detailed  Information. 

a  cp  ?  cj=p  o  a  ea  a  a  a  a  9  c;99 
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ALPHABETICAL  INDEX  TO  ADVERTISERS 


Abbott  &  Katon...._ .  76 

Albcr(j«;r  I’ump  &  Condenser  Co.  93 

Allis-Cbahners  Co . 20 

Aluminum  Co.  of  America .  6 

American  Krass  Co .  15 

American  Mridge  Co .  75 

American  Conduit  Mfg.  Co . 100 

American  District  Steam  Co....  102 

.\merican  Klectrical  Works . 100 

American  Kngine  Co .  95 

American  Kngineering  Co......  94 

American  Insulating  Mach’y  Co.  12 

American  Platinum  Works .  9 

American  Sheet  &  Tin  Plate  Co.  84 

American  Steel  &  Wire  Co .  9 

American  Telephone  &  Tele¬ 
graph  Co .  85 

American  V'itrified  Conduit  Co..  13 

American  V'ul.  Fibre  Co .  12 

Anderson  Mfg.  Co.,  A.  &  J.  M.  25 

.Xrchbold  Hrady  Co .  18 

Archer  &  Baldwin .  79 

Arnold  Co . . . 76 

Atlantic  Ins.  Wire  &  Cable  Co.  .  6 

.\twater  Kent  Mfg.  Works .  36 

.Automatic  Klectric  Washer  Co..  50 


Babcock  &  Wilcox  Co .  96 

Baehr,  William  A .  76 

Bailey  &  Co.,  Inc.,  S.  K .  50  j 

Baker  &  Co.,  Inc . 100 

Ball_  Kngine  Co .  96 

Baltimore  Machine  Products  Co.  24 

Barnes  Co.,  Wallace  .  16 

Barstow  &  Co.,  W.  S . .  76 

Beardslee  Chandelier  Mfg.  Co..  37 

Belden  Mfg.  Co .  6 

Benedict  &  Burnham  Mfg.  Co..  15 

Benjamin  Klectric  Mfg.  Co . 48 

Berlin  Mills  Co .  2 

Biddle,  James  G .  34 

Blake  Signal  &  Mfg.  Co .  10 

Boker  &  Co.,  Hermann .  5 

Bridgeport  Brass  Co . 100 

Bristol  Co . 100 

Brookfield  Glass  Co .  15 

Bruce-Macbeth  Kngine  Co . 95 

Bryant- Bery  Steam  Turbine  Co.  88 

Burke  Klectric  Co .  85 

Byllesby  &  Co.,  H.  M .  76 


t^ampbell  Klectric  Co .  20 

Carbondale  Machine  Co .  95 

Card  Index . 79 

Carlisle  &  Finch  Co .  52 

Cari)entcr  Tap  &  Die  Co..  J.  M.  88 

Cary  Spring  Works .  16 

C-A-Wood-Preserver  Co .  19 

Central  Station  Eng'g  Co .  76 

Century  Klectric  Co .  88 

Chicago  Fuse  Mfg.  Co .  28 

Chicago  Nut  Company .  23 

Chicago  Rawhide  Co .  88 

t^oal  &  Iron  National  Bank....  79 

Collyer  Insulated  Wire  Co .  4 

Col’s  Die,  Tool  &  Mach.  Co....  93 

Columbia  Incandescent  l.amp 

Works  .  43 

Columbia  Meter  C'o .  36 

Commonwealth  Edison  Co . 83 

Condensite  Company  of  America  12 

Condit  Electrical  Mfg.  C'o .  29 

Consolidated  Elec.  Lamp  Co...  42 

Continental  Fibre  Co .  12 

Coiie,  T.  J .  10 

Corliss  Carbon  Co .  83 

Covington  Mach.  Co .  96 

Cravath,  J.  R .  76 

Curtis  &  Co.,  John  D .  81 

Cutler-Hammer  Mfg.  Co .  30 

Cutter  Co .  31 

<'utter,  Co.,  George  . 18,36 

C  &  C  Electric  &  Mfg.  Co .  83 


D.  &•  W.  Fuse  Co .  2 

Daum  Co.,  .'\.  F .  22 

Day  &  Zimmerman  .  76 

Dean,  Wm.  W . 76 

Deane  Steam  Pump  Co .  97 

Dearborn  Drug  &  (.hem.  Works.  96 

Deming  Co .  94 

Detroit  Ins.  Wire  Co . 100 

Diamond  Electric  (Zo .  51 

1  >iamond  Rubber  Co .  8 

Diamond  State  Fibre  Co .  12 

Directo^  of  Engineers . 76,  77 

Dixon  Crucible  Co.,  Joseph .  94 

I Iriver-Harris  Wire  (o .  3 


Dunbar  Bros.  Co .  16 

lluncan  Electric  Mfg.  Co .  35 

Duzets  &  Son .  79 


Kck  Dynamo  &  Motor  Co . 85 

Economy  Fuse  &  Mfg.  Co . 20 

Edison  Storage  Battery  Co . 25 

Electric  Bond  &  Share  Co . 81 

Klectric  Cable  Co .  9 

Klectric  Controller  &  Mfg.  Co..  32 

Electric  Machinery  Co .  71 

Electric  Railway  Equip.  Co . 48 

Klectric  Storage  Battery  Co....  25 
Klectrical  Engineers  Equip.  Co..  13 
Electrical  Testing  Laboratories..  88 

Electrical  World.  .  82 

Electro  Dynamic  Co . 86 

h'merson  Electric  Mfg.  Co .  52 

Engineers,  Directory  of . 76,  77 

Enterprise  Electric  Co .  17 

Esterline  Co . 100 

Eureka  Supply  Co . 20 

Eureka  Vacuum  Cleaner  Co....  50 


l''ahnestock  Electric  Co .  22 

Fibre  Conduit  Co . 10 

Flour  City  Ornamental  Iron 

Works  .  41 

I'orbes  Company  .  46 

Ford,  Bacon  &  Davis .  76 

For  Sale  Ads . 78,  79,  80,  81 

Forstall  &  Robison .  76 

Fort  Wayne  Electric  Works....  21 

Franklin  Steel  Co .  14 


General  Bakelite  Co .  8 

(ieueral  Fllectric  ('ompanv, 

55,  56,  57,  58,  59,  60,  61 

(iest,  G.  M .  13 

Gill  &  Co.,  Inc...^ .  40 

Goodwin  &  Kintz  Co .  48 

Gould  Storage  Battery  Co .  25 

Green  F>gineering  Co .  97 

Gregory  Electric  Co .  78 


Harrison  Safety  Boiler  Works..  97 

Hart  Mfg.  Co .  26 

Hartford  Time  Switch  Co . 24 

Hazard  Mfg.  Co .  6 

Helion  Electric  Co .  48 

Hem  ingray  Glass  Co .  15 

Hemming  Mfg.  Co .  14 

Hirschberg  Co.,  H.  M .  40 

Holmes  Fibre-Graphite  ('o . 93 

Holyoke  Machine  Co .  93 

Home  Electric  Co .  81 

Hopkins,  Nevil  Monroe .  76 

Horning  FLlec.  Mfg.  Co .  51 

Hovt  h'lectric  Ins.  Works .  52 

Hubbard  &  Co .  16 

Huhbell,  Harvey.  Inc .  2 

Humphrey,  C.  W .  76 

Hurley  Machine  Co . 49 


Laidlaw-Dunn-Gordon  Co .  97 

I^nsden  Co . 46 

Leeds  &  Northrup  Co .  33 

Leflfel  &  Co.,  James .  92 

Leslie  &  Co.,  A.  C.,  Ltd .  36 

Le  Valley  Vitae  Carbon  Brush 

Co .  84 

Lincoln  Electric  (^o .  83 

Lippincott  Glass  Co .  48 

Locke  Insulator  Mfg.  Co .  18 

Lombard  Governor  Co . 92 

Lord  Electric  Co .  79 

Lowell  Ins.  Wire  Co .  8 

Ludlow  Valve  Co . 93 

Lux  Mfg.  Co .  44 


MacGovern  &  Co.,  Inc . 81 

Machado  &  Roller...; .  36 

Madsen,  Charles  P .  76 

Manhattan  tilec.  Supply  Co . 25 

Maris  Bros . 93 

Massachusetts  Chemical  Co .  3 

Massachusetts  Elec.  Mfg.  Co....  2 

Matthews  &  Bro.,  W.  N . 100 

Maytag  Company  .  50 

McGraw-Hill  Book  Co .  7 

McIntosh  &  Seymour  Co .  96 

McLennon  &  Co.,  K .  81 

McMeen  &  Miller .  76 

Mechanical  Appliance  Co .  71 

Meirowsky  Bros .  14 

Mershon,  Ralph  D .  76 

Metropolitan  Elec.  Mfg.  Co. ...  37 

Mica  Insulator  Co .  12 

Michigan  Pipe  Co .  94 

Miller,  Luther  L .  76 

Mitchell-Rand  Mfg.  Co .  8 

Moloney  Electric  Co_ .  21 

Monitor  Controller  Co .  23 

Moore,  .A.  F .  37 

Morgan  Crucible  Co.,  Ltd . 83 

Slorriseff  Elec.  Mfg.  Co .  24 

Mott  Iron  Works,  J.  1 .  41 

I  Murray  Iron  Works .  97 


National  Carbon  Co .  43 

National  Conduit  &  Cable  Co....  4 

National  Electric  Co .  52 

National  India  Rubber  Co. ......  100 

National  Quality  Law  Division..  39 

Nauele  Pole  &  Tie  Co .  10 

Neal.  N.  J .  76 

Neiler,  Rich  &  Co.,  Inc .  76 

New  I-'ngland  Butt  Co .  14 

New  Process  Rawhide  Co . 91 

New  York  Ins.  Wire  Co . 100 

Noeggerath,  J.  E . 76 

Norma  Company  of  America....  90 


Nungesser  Carbon  &  Battery  Co.  25 


Okoiiite  Company  . 1,62 

Ostrander  &  Co.,  W.  R .  22 

Otto  Gas  Engine  Works .  94 


Ridgway  Dyn.  &  Eng.  Co . 97 

Robbins  &  Meyers  Co .  83 

Rockwood  Mfg.  Co .  89 

Roebling’s  Sons  Co.,  John  A...  4 

Roessler  &  Hasslacher  Chemical 

•Co .  5 

Roller  Smith  Co .  36 

Rome  Wire  Co .  15 

Roth  Bros.  &  Co .  86 


Sachsenmaier  St  Co.,  Geo .  79 

Safety  Ins.  Wire  &  Cable  Co. . .  47 

Samson  Cordage  Works .  48 

Sand  Point  Lumber  &  Pole  Co..  10 

Sanderson  &  Porter .  76 

Sargent  &  Lundy .  76 

Scofield  Eng’g  Co .  77 

Sears,  Henry  D .  62 

Slialer  Co.,  C.  A .  48 

Siemens  Bros.  Dynamo  Works, 


1).  H .  54 

Siemens  Bros.  &  Co.,  Ltd .  54 

Siemens  &  Halske  ( A-G) .  54 

Simplex  Electrical  Co .  5 

Simplex  Electric  Heating  Co....  51 

Slaughter,  Wm.  ?' .  46 

.Smith  Co.,  S.  Morgan .  92 

Smith,  Kerry  &  Chace .  77 

Smith-Serrell  Co.,  Ire .  84 

Sothman  &  Co.,  P.  W .  77 

S|)eer  Carbon  Co .  83 

Splitdorf  Electrical  Co .  84 

S|irague  Elec.  Works . 11 

Standard  Underground  Cable 

Co . ^ .  9 

Standard  Varnish  Works .  88 

States  Company .  16 

Steward  Mfg.  Co.,  D.  M .  10 

Stone  &  Webster  Eng’g  Corp...  77 

Storer,  Simon  B .  77 

Stow  Mfe.  Co . : .  86 

Straight  Filament  Lamp  Co . 40 

Stuart-Howland  Co .  9 

.Sundh  Electric  Co .  34 


Thomas,  Percy  H .  77 

Thomas  &  Sons  Co.,  R .  15 

Triumph  Electric  Co .  86 

Trumbull  Electric  Co .  22 

Trump  Mfg.  Co . _. .  93 

Tubular  Woven  Fabric  Co .  13 

Turner  &  Co.,  W.  S .  77 


Underwriters  Laboratories,  Inc..  77 

Union  Electric  Co .  12 

Union  Metal  Mfg.  Co . 41 

United  States  Light  &  Heating 
Co . 25 


Vulcan  Electric  Heating  Co....  50 


Imjicrial  Porcelain  Works . 22 

liuieiiendent  Electric  Mfg.  Co...  33 
Indejiendent  Lamp  &  Wire  Co..  4 
Indiana  Rub.  &  Ins.  Wire  Co...  3 

Industrial  Instrument  Co .  38 


Tackson,  D.  C.  &  W.  B .  76 

laroslaw,  D .  14 

leandron.  W’.  J .  84 

lenkins  Bros . 100 

iohns-Manville  Co.,  H.  W . 27 

Iordan  Bros.,  Inc . . 84 

Judd  Laundry  Machine  ('o .  50 


Keller,  M.  -Arthur .  76 

Kellogg  &  Co.,  E.  H .  71 

Kellogg  Switchboard  &  Sup.  Co.  8 
Kerite  Ins.  Wire  &  Cable  (o... .  62 
Keystone  Elec’l  Instrument  Co.  38 

Kimble  Electric  Co . 87 

Klein  &  Sons,  Mathias  .  24 

Koerting  &  Mathiesen  Co .  44 


Packard  Electric  Co .  17 

Paiste  Co.,  H.  T .  24 

Palmer  Elec.  &  Mfg.  Co .  38 

Paragon  Sellers  Co .  22 

Pass  &•  Seymour,  Inc .  26 

Pelton  Water  Wheel  Co .  92 

Peerless  Electric  Co .  85 

Phillips  Ins.  Wire  Co . 100 

Picrce-.Arrow  Motor  Car  Co .  45 

Pignolet,  Louis  M .  38 

Pillsbury,  Charles  L .  76 

Pittsburgh  High  Voltage  Insu¬ 
lator  (io .  16 

Pittsburgh  Reinforcing  Pole  Co.  13 

Pittsburgh  Valve,  Fdy.  &  Con¬ 
struction  Co .  93 

Plas  Mica  Co .  14 

I’ure  Carbon  Co .  90 

Pyrene  Mfg.  Co .  52 


Railway  &  Industrial  Eng’g  Co.  17 

Reed.  W.  Edgar .  76 

Reisinger,  Hugo  .  42 

Reliance  Elec.  &  Eng.  Co .  86 

Richmond  Electric  Co .  84 


Wagner  Electric  Mfg.  Co .  90 

Want  Ads .  80 

Ward  Leonard  Electric  Co .  37 

Waterbury  Co.  _ . .  .^ .  5 

Western  Electric  Co .  53 

Western  Lumber  &  Pole  Co.  ...  10 
Westinghouse  Electric  &  Mfg. 

Co . 99 

Westinghouse  Machine  Co . 98 

Weston  Electrical  Instrument  Co.  71 

White  &  Co.,  J.  G.,  Inc . 77 

Willard  Storage  Battery  Co....  25 

Williams,  Gardner  S .  77 

Wire  Inspection  Bureau .  77 

Wirt  Elec.  Specialty  Co .  44 

Woodmansee,  Davidson  &  Ses¬ 
sions  .  77 

Woodward  Governor  Co .  93 

Worcester  Elec.  Mfg.  Co .  36 

Worthington.  Henry  R .  97 

Wreaks  &  Noyes .  77 


York  Mfg.  Co .  95 


The  Advertisements  in  Electrical  World  represent  the  leaders  of  the  industry 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 


Air  Compressors.  1 

Allis-Chalmers  Co. 

Aluminum. 

Aluminum  Co.  of  America.  -  j 

Ammeters,  Voltmeters. 

(See  Instruments,  Electrical.) 

Anchors,  Guy. 

Matthews  &  Bro.,  W.  N. 

Annunciators. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Asbestos,  Wood. 

Johns-Manville  Co.,  H.  W. 

Automobiles. 

(See  also  Vehicles,  Electric.) 
Bailey  &  Co.,  Inc.,  S.  R. 

Lansden  Co. 

Pierce-Arrow  Motor  Car  Co. 

Ball  Bearings. 

Norma  Company  of  America. 

Batteries,  Dry  Cell. 
Johns-Manville  Co.,  H.  W. 
Manhattan  Elec’l  Supply  Co. 
National  Carbon  Co. 

Nungesser  Carbon  &  Battery  I 
Co.  , 

Batteries,  Storage.  | 

Edison  Storage  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
United  States  Eight  &  Heat¬ 
ing  Co. 

Willard  Storage  Battery  Co. 

Battery  Connections. 

Fahnestock  Electric  Co. 

Bells. 

Manhattan  Elec’l  Supply  Co. 
Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Binding  Posts. 

Fahnestock  Electric  Co. 

Blankets,  Electric. 

National  Electric  Co. 

Blowers. 

Horning  Electric  Mfg.  Co. 
Boilers. 

Babcock  &  Wilcox  Co. 

Murray  Iron  Works. 

Bolts,  Expansion. 

Hubbard  &  Co. 

Bond  Testers. 

Machado  &  Roller. 

Books,  Technical. 

McGraw-Hill  Book  Co. 

Boosters. 

Rldgway  Dynamo  &  Eng.  Co. 
Triumph  Electric  C!o. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Boxes,  Fire  Alarm. 

Baltimore  Machine  Products 
Co. 

“Siemens”  Companies. 

Boxes,  Fuse. 

Matthews  &  Bro.,  W,  N. 

Boxes,  Junction  and  Outlet. 
Chicago  Fuse  Mfg.  Co. 

D  &  W  Fuse  Co. 
Johns-Manville  Co.,  H.  W. 
Sprague  Electric  Works. 

Boxes,  Meter  A.  Service. 
Johns-Manville  Co.,  H.  W. 

Brackets  and  Pins,  Metal. 
Hubbard  &  Co. 

Bridges. 

American  Bridge  Co. 

Brushes,  Dynamo. 

’’Corliss  Carbon  Co. 

Holmes  Fibre-Graphite  Co. 
Jeandron,  W.  J. 

Le  Valley  Vitae  Carbon  Brush 
Co. 


Morgan  Crucible  Co.,  Ltd. 
National  Carbon  Co. 

Pure  Carbon  Co. 

Speer  Carbon  Co. 

Bushings. 

Condit  Electrical  Mfg.  Co. 

Cable  End  Bells. 

Electrical  Engineers’  Equip¬ 
ment  Co. 

Cables,  Electric. 

"Siemens”  Companies. 

Cable  Joints. 

Fahnestock  Electric  Co. 

Cable  Racks. 

Cope,  T.  J. 

Cable  Rollers. 

Matthews  &  Bro.,  W.  N. 

Cable  Splicing  Joints. 

Matthews  &  Bro.,  W.  N. 

Cabling  Machinery. 

American  Insulating  Machin¬ 
ery  Co. 

New  England  Butt  Co. 

Car  Heaters,  Electric. 

Simplex  Electric  Heating  Co. 

Car  Lighting. 

United  States  Light  &  Heat¬ 
ing  Co. 

Carbons. 

Hirschberg  Co.,  H.  M. 

Koerting  &  Mathiesen  Co. 
National  Carbon  Co. 

Pure  Carbon  Co. 

Relsinger,  Hugo. 

Castings. 

Pittsburgh  Valve,  Fdy.  &  Con¬ 
struction  Co. 

Triumph  Electric  Co. 

Circuit  Breakers. 

Condit  Electrical  Mfg.  Co. 
Cutter  Co. 

General  Electric  Co. 
Independent  Elec.  &  Mfg.  Co. 
Machado  &  Roller. 

Sundh  Electric  Co. 

W’^ard  I.eonard  Electric  Co. 
Westlnghouse  Elec.  &  M’fg. 

Co. 

Clamps,  Ground  Connection. 
Belden  Mfg.  Co. 

Clamps,  Guy. 

Matthews  &  Bro.,  W.  N. 

Cleaners  and  Sweepers. 

Eureka  Vacuum  Cleaner  Co. 

Cleats. 

American  Vul.  Fibre  Co. 

Blake  Signal  &  Mfg.  Co. 
Imperial  Porcelain  Co. 

Pass  &  Seymour,  Inc. 

Sears,  Henry  D. 

Climbers. 

Klein  &  Sons,  Mathias. 

Clips,  Cable. 

'  Fahnestock  Electric  Co. 
Matthews  &  Bro.,  W.  N. 

Clusters. 

Benjamin  Electric  Mfg.  Co. 
Hubbell,  Inc.,  Harvey. 

Colls,  Armature  Field. 

D  &  W  Fuse  Co. 

Independent  Lamp  &  Wire  Co. 
Union  Elec.  Co. 

Colls,  Choke. 

Railway  &  Industrial  Eng’g 
Co. 

Colls,  Induction. 

Ostrander  &  Co.,  W.  R. 
Splitdorf  Elec’l  Co. 

Western  Elec.  Co. 

Coils,  Spark. 

Splitdorf  EHec’l  Co. 

Western  Elec.  Co. 

Combs,  Electric. 

Slaughter,  Wm.  E. 


Commutator  Truers. 

Bryant- Bery  Steam  Turbine 
Co. 

Jordan  Bros. 

Compounds,  Boiler. 

Dearborn  Drug  &  Chemical 
Works. 

Compounds,  Commutator. 

McLellan  Co.,  K. 

Condensers. 

Alberger  Pump  &  Condenser 
Co. 

Allis-Chalmers  Co. 

Deane  Steam  Pump  Works. 

Conduit  Bends. 

Fibre  Conduit  Co. 

Conduit  Fittings. 

Sprague  Electric  Works. 

Conduit  Rods. 

Cope.  T.  J. 

Conduits,  Interior. 

American  Conduit  Mfg.  Co. 
Spragrue  Electric  Works. 
Tubular  Woven  Fabric  Co. 

Conduits,  Underground. 

American  Vitrified  Conduit  Co. 
Fibre  Conduit  Co. 

Gest,  G.  M. 

Johns-Manville  Co.,  H.  W. 
Michigan  Pipe  Co. 

National  Conduit  &  Cable  Co. 

Connectors  and  Terminals. 
Morriseflf  Elec.  Mfg.  Co. 

Controllers. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
General  Electric  Co. 
Independent  Elec.  Mfg.  Co. 

!  Monitor  Controller  Co. 

I  Simplex  Electric  Heating  C!o. 
Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Conveying  Machinery. 

(Coal,  Ashes,  Etc.) 

Green  Engineering  Co. 

Cord  Adjusters. 

American  Vul.  Fibre  Co. 

Cord,  Arc  Lamp. 

Samson  Cordage  Works. 

Cord,  Flexible. 

American  Electrical  Works. 
Belden  Mfg.  Co. 

Cord,  Trolley. 

Samson  Cordage  Works. 

Couplings,  Flexible. 
Bruce-Macbeth  Engine  Co. 

Crane  Motors. 

Sprague  Electrical  Works. 
Triumph  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Cranes,  Traveling. 

Maris  Bros. 

Cross-Arms. 

Berlin  Mills  Co. 

Western  Electric  Co. 

I  Cutouts. 

D  &  W  Fuse  Co. 

Sears,  Henry  D. 

Dies. 

Col’s  Die,  Tool  &  Machine  Co. 

Drills,  Brick. 

Hubbard  &  Co. 

Drills,  Electric. 

“Siemens”  Companies. 

Drills,  Portable. 

Stow  Mfg.  Co. 

Dynamos  and  Motors. 
Allis-Chalmers  Co. 

American  Engine  Co.^ 

Bnrke  Electric  Co. 

C  &  C  Electric  &  Mfg.  Co. 
Century  Electric  Co. 


Eck  Dynamo  &  Motor  Co. 
Electric  Machinery  Co. 
Electro-Dy^namic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Gregory  Electric  Co. 

Kimble  Electric  Co. 

Lincoln  Electric  Co. 

Mechanical  Appliance  Co. 
Peerless  Electric  Co. 

Reliance  Elec.  &  Eng’g  Co. 
Richmond  Electric  Co. 

Ridgway  Dynamo  &  Eng.  Co. 
Robbins  &  Myers  Co. 

Roth  Bros.  &  Co. 

Sprague  Electric  Works. 

Stow  Mfg.  Co. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

W’estern  Elec.  Co. 

Westlnghouse  Elec.  &  Mfg.  Co. 

Electromagnets. 

Cutler-Hammer  Mfg.  Co. 

Elec.  Controller  &  Mfg.  Co. 
Splitdorf  Elec’l  Co. 

Sundh  Electric  Co. 

Engineers,  Consulting. 

(See  Directory  of  Engineers.) 

Engineers,  Contracting. 

(See  Directory  of  Engineers.) 

Engines,  Gas  and  Gasoline. 
Allis-Chalmers  Co. 
Bruce-Macbeth  Engine  Co. 

Otto  Gas  Engine  Works. 

Engines,  Oil. 

Covington  Machine  Co. 

Engines,  Steam. 

Allis-Chalmers  Co. 

American  Engine  Co. 

Ball  Engine  Co. 

McIntosh  &  Seymour  Co. 
Murray  Iron  Works. 

Ridgway  Dynamo  &  Eng.  Co. 
York  Mfg.  Co. 

Experimental  Apparatus. 
Esterline  Co. 

Machado  &  Roller. 

Union  Electric  Co. 

Fan  Motors. 

Century  Electric  Co. 

Eck  Dynamo  &  Motor  Co. 
Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
Mechanical  Appliance  Co. 
Peerless  Electric  Co. 

Robbins  &  Myers  Co. 

Sprague  Electric  Works. 

Union  Electric  Co. 

Western  Electric  Co. 
W’estlnghouse  Elec.  &  Mfg.  Co. 

Fans  (Exhaust  and  Ventilating). 
Emerson  Elec.  Mfg.  Co. 

Kimble  Electric  Co. 

Mechanical  Appliance  Co. 
Sprague  Electric  Works. 
W’estinghouse  Elec.  &  Mfg.  Co. 

Fibre  (See  Insulating  Material). 

Fibre  Tubing. 

American  Vul.  Fibre  Co. 
Continental  Fibre  Co. 

Fibre  Conduit  Co. 

I  Field  Coll  Pads. 

Massachusetts  Chemical  Co. 

Financial. 

Coal  &  Iron  National  Bank. 
Curtis  &  Co.,  John  D. 

Electric  Bond  &  Share  Co. 

Fire  Extinguishers. 

Pyrene  Mfg.  Co. 

Fixtures,  Gas  and  Electric. 
Beardslee  Chandelier  Mfg.  Co. 
Benjamin  Elec.  Mfg.  Co. 
(roodwin  &  Kintz  Co. 
Johns-Manville  Co.,  H.  W. 

Flashers. 

Campbell  Electric  Co. 

Friction  Tape  and  Cloths. 
Johns-Manville  Co.,  H.  W, 
Massachusetts  Chemical  Co. 


Furnaces,  Electric. 
“Siemens”  Companies. 
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Fuses. 

Chicago  Fuse  Mfg.  Co. 

Condlt  Elec.  Mfg.  Co. 

D.  &  W.  Fuse  Co. 

Daum  Co.,  A.  F. 

Economy  Fuse  &  Mfg.  Co. 
Johns-Manville  Co.,  H.  W. 
Railway  &  Industrial  Eng’g 
Co. 

Sears,  Henry  D. 

Fuse  Boxes. 

(See  Boxes,  Fuse.) 

Qas  Lighting  Apparatus. 
Ostrander  &  Co.,  W.  R. 

Splitdorf  Elec’l  Co. 

Gauges,  Recording. 

Bristol  Co. 

Industrial  Instrument  Co.  1 

Gauges,  Water  Column. 

Jenkins  Bros. 

Gears. 

Chicago  Rawhide  Co. 

New  Process  Rawhide  Co. 

Glass. 

Lippincott  Glass  Co. 

Globes,  Shades,  Etc. 

Lippincott  Glass  Co. 

Graphite. 

Dixon  Crucible  Co..  Joseph. 

Grounds,  Etc. 

Paragon  Sellers  Co. 

Guards,  Inc.,  Lamps. 

Hubbell,  Inc.,  Harvey. 
JohnS'Manville  Co..  H.  W. 
Matthews  &  Bro.,  W.  N. 

Hair  Dryers. 

Slaughter,  Wm.  E. 

Hangers,  Cable. 

Condlt  Electrical  Mfg.  Co. 
Matthews  &  Bro.,  W.  N. 
Standard  Underground  Cable 
Co. 

Heaters,  Feed  Water. 

Alberger  Pump  &  Condenser 
Co. 

Harrison  Safety  Boiler  Works. 

Heating  Devices,  Electric. 
Cutler-Hammer  Mfg.  Co. 
Diamond  Electric  Co. 

General  Electric  Co. 

.‘Whaler  Co.,  C.  A. 

Simplex  Electric  Heating  Co. 
Vulcan  Electric  Heating  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Holsts,  Electrical  and  Steam. 
Allls-Chalmers  Co. 

Maris  Bros. 

“Siemens"  Companies. 

Sprague  Electric  Works. 

Holsts,  Magnetic. 
Cutler-Hammer  Mfg.  Co. 

Elec.  Controller  &  Mfg.  Co. 

Hot  Water  Bottles,  Electric. 
Shaler  Co.,  C.  A. 

House  Cleaners,  Vacuum. 
Eureka  Vacuum  Cleaner  Co. 


Ice  Machines. 

Carbondale  Machine  Co. 
York  Mfg.  Co. 

Igniters,  Gas  Engine. 
Carlisle  &  Finch  Co. 

Indicators,  Speed. 

Biddle,  James  G. 
Machado  &  Roller. 


Injectors. 

Jenkins  Bros. 

Instruments,  Electrical. 

Graphic. 

Biddle,  James  Q. 

Bristol  Co. 

Esterline  Co. 

General  Electric  Co. 

Keystone  Electrical  Inst.  Co. 
"Siemens”  Companies. 
Westinghouse  Elec.  &  Mfg.  Co. 
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Indicating. 

Atwater-Kent  Mfg.  Works. 
Biddle,  James  G. 

General  Electric  Co. 

Hoyt  Elec’l  Instr.  Works. 
Keystone  Electrical  Inst.  Co. 
Machado  &  Roller. 

Plgnolet,  L.  M. 

Roller-Smith  Co. 

“Siemens”  Companies. 

W’agner  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Electrical  Instr.  Co. 

Integrating. 

Biddle,  James  G. 

Columbia  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

"Siemens”  Companies. 
Westinghouse  Elec.  &  Mfg.  Co. 

Scientific  and  Testing. 
Biddle,  James  G, 

Esterline  Co, 

Keystone  Electrical  Inst.  Co. 
L,eeds  &  Northrop  Co. 
Matthews  &  Bro.,  W.  N. 
“Siemens”  Companies. 

Insulating  Cement. 
Massachusetts  Chemical  Co. 


Insulating  Machinery. 

American  Ins.  Machy.  Co. 

New  England  Butt  Co. 

Insulating  Material. 

China  and  Porcelain. 

Imperial  Porcelain  Works. 
Locke  Insulator  Mfg.  Co. 

Mica  Insulator  Co. 

Pass  &  Seymour,  Inc. 
Pittsburgh  High  Voltage  In 
sulator  Co. 

Thomas  &  Sons  Co.,  R. 

Compounds,  Paints  and  Var¬ 
nishes. 

Condensite  Co.  of  America. 
Electric  Cable  Co. 

General  Bakellte  Co. 

Hemming  Mfg.  Co. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co. 
Mltchell-Rand  Mfg.  Co. 
Standard  Varnish  Works. 

Union  Electric  Co. 

Composition  Cloth  and  Paper. 
Massachusetts  Chemical  Co. 
Melrowsky  Bros. 

Mica  Insulator  Co. 

Fibre. 

American  Vul.  Fibre  Co. 
Continental  Fibre  Co. 

Diamond  State  Fibre  Co. 

Lava. 

American  Lava  Co. 

Steward  Mfg.  Co.,  D.  M. 

Mica. 

Jaroslaw,  D. 

Melrowsky  Bros. 

Mica  Insulator  Co. 

Plas  Mica  Co. 

Tape. 

American  Electrical  Works. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co. 

New  York  Insulated  Wire  Co. 
Okonlte  Company. 

Standard  Underground  Cable 
Co 

I  Insulators. 

!  China.  Porcelain  and  Compo¬ 

sition. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
General  Electric  Co. 

Imperial  Porcelain  Works. 
.lohns-Manville  Co.,  H.  W. 
I,ocke  Insulator  Mfg.  Co. 
Pittsburgh  High  Voltage  In¬ 
sulator  Co. 

Sears.  Henry  D. 

Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 

I  Glass. 

Brookfield  Glass  Co. 

.  Hemlngray  Glass  Co. 

I  Locke  Insulator  Mfg.  Co. 

!  Jig  and  Fixture  Work. 

Col’s  Die,  Tool  &  Machine  Co. 

'  Joints,  Expansion. 

Alberger  Pump  &  Condenser 
I  Co. 

I  Lamps,  Arc. 

Fort  Wayne  Electric  Works. 

'  General  Electric  Co. 


Hirschberg  Co.,  H.  M. 

Koertlng  &  Mathiesen  Co. 
“Siemens”  Companies. 
Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  (Z!o. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,  Flaming  Arc. 

General  Electric  Co. 

Hirschberg  Co.,  H.  M. 

Koertlng  &  Mathiesen  Co. 
“Siemens”  Companies. 

Western  Electric  Co. 
Westinghouse  Eleo.  &  Mfg.  Co. 

Lamps,  Incandescent. 

Columbia  Incandescent  Lamp 
Works. 

Consolidated  Elec.  Lamp  Co. 
General  Electric  Co. 
Independent  Lamp  &  Wire  Co. 
Natl.  Quality  Lamp  Division. 
“Siemens”  Companies 
Straight  Filament  Lamp  Co. 
Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,  Miniature. 

General  Electric  Co. 

Lamps,  Replacers. 

Matthews  &  Bro.,  W.  N. 

Lava. 

(See  Insulating  Material. 
Lava.) 

Lighting  Companies. 
Commonwealth  Edison  Co. 

Lightning  Arresters. 

General  Electric  Co. 

Railway  &  Industrial  Eng’g 
Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Line  Material. 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Archbold-Brady  Co. 

Electrical  Engineers’  Equip¬ 
ment  Co. 

Johns-Manville  Co..  H.  W. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co 

Lubricants. 

Dearborn  Drug  &  Chemical 
Works. 

Dixon  Crucible  Co.,  Joseph 
Kellogg  Co.,  E.  H. 

Magnet  Wire. 

I  American  Brass  Co. 

1  Belden  Mfg.  Co. 

I  Benedict  &  Burnham  Mfg.  Co. 
D  &  W  Fuse  Co. 

Independent  Lamp  &  Wire  Co. 
Massachusetts  Elec.  &  Mfg. 
Co. 

Standard  Underground  Cable 
Co. 

Stuart-Howland  Co. 

I  Magnets. 

!  Boker  &  Co.,  Hermann. 

Leslie  &  Co.,  A.  C.,  Ltd. 

i 

i  Magnets,  Lifting. 

!  Cutler-Hammer  Mfg.  Co. 

I  Electric  Controller  &  Mfg.  Co. 
j  Western  Electric  Co. 

j  Magnets,  Steel. 

Leslie  &  Co.,  A.  C.,  Ltd. 

Medical  Apparatus. 

Manhattan  Elec’l  Supply  Co. 
Plgnolet.  Louis  M. 

“Siemens”  Companies. 
Splitdorf  Elec’l  Co. 

I  Meter  Seals. 

i  Palmer  Electric  &  Mfg.  Co. 
Mica. 

Jaroslaw,  D. 

I  Melrowsky  Bros. 

Mira  Insulator  Co. 

Plas  Mica  Co. 

Mining  Machinery. 
Allls-Chalmers  Co. 

General  Electric  Co. 

Model  Makers. 

I  Esterline  Co. 

1  Motors. 

(See  Dynamos  and  Motors.) 


Novelties,  Electric. 

Carlisle  &  Finch  Co. 

Nuts. 

Chicago  Nut  Co. 

OH,  Cylinder. 

(See  Lubricants.) 

Ozonizers. 

General  Electric  Co. 

Packing. 

Jenkins  Bros. 

Johns-Manville  Co.,  H.  W 

Panel  Boards. 

Trumbull  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co 

Patent  Law. 

Miller,  Luther  L. 

Photometer  Standards. 

Electrical  Testing  Labora¬ 
tories. 

Pinions,  Rawhide. 

Chicago  Rawhide  Co. 

New  Process  Rawhide  Co. 

Pipe  and  Boiler  Coverings. 
Johns-Manville  Co.,  H.  W 

Platinum. 

American  Platinum  Works. 
Baker  &  (Zk).,  Inc. 

Roessler  &  Hasslacher  Chem 
leal  Co. 

Plugs. 

Condlt  Electrical  Mfg.  Co 
Hubbell,  Inc.,  Harvey. 

Paiste  C!o.,  H.  T. 

Sears,  Henry  D. 

Pole  Erectors. 

Matthews  &  Bro.,  W.  N 

Pole  Line  Hardware. 

Hubbard  &  Co. 

Poles. 

Naugle  Pole  &  Tie  Co. 

Sand  Point  Lumber  &  Pole  Co 
Western  Lumber  &  Pole  Co 

Poles,  Arc  Lamp. 

Cutter  Company,  George. 
Electric  Railway  Equipment 
Co. 

Flour  City  Ornamental  Iron 
Works. 

Mott  Iron  Works,  J.  L. 

Union  Metal  Mfg.  Co. 

Poles,  Brackets,  Pins,  Etc. 
Berlin  Mills  Co. 

Naugle  Pole  &  Tie  Co. 

Sand  Point  Lumber  &  Pole  Co 
Stuart-Howland  Co. 

Western  Electric  Co. 

Western  Lumber  &  Pole  Ck) 

Poles,  Steel. 

Franklin  Steel  Co. 

Porcelain.  (See  Insulating  Ma- 
I  terial,  China  and  Porcelain.) 

Potentiometers. 

Biddle,  James  G. 

Leeds  &  Northrop  Co. 

1 

Potheads. 

I  Electrical  Engineers’  Equip- 

I  ment  Co. 

Power  Transmission  Machinery. 
Westinghouse  Machine  Co. 

I 

Pulleys. 

Rockwood  Mfg.  Co. 

!  Pumps,  Centrifugal. 

Alberger  Pump  &  Condenser 
Co. 

I  Pumps,  Electric. 

;  Deming  Company. 

“Siemens”  Companies. 

!  Worthington,  Henry  R, 

I  Pumps,  Oil. 

j  Ludlow  Valve  Mfg.  Co. 

I  Pumps,  Steam. 

Alberger  Pump  &  Condenser 
Co. 

I  Worthington,  Henry  R. 
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Pumps,  Vacuum.  I 

Alberger  Pump  &  Condenser  I 
Co.  i 

Push  Buttons. 

Dunbar  Bros.  Co. 

Manhattan  Elec'l  Supply  Co. 

Pyrometers. 

Keystone  Electrical  Inst.  Co. 
Rail  Bonds. 

Condlt  Electrical  Mfg.  Co. 
Roebling  Sons  Co.,  J.  A. 

Railways,  Miniature. 

Carlisle  &  Finch  Co.  j 

Receptacles.  (See  Sockets.)  ' 

Rectifiers.  ! 

General  Electric  Co.  I 

Westinghouse  Elec.  &  Mfg.  Co. 

Reflectors. 

Gill  &  Co.,  Inc. 

Goodwin  &  Kintz  Co. 
Johns-Manville  Co.,  H.  W. 

Refrigerating  Machines. 
Carbondale  Machine  Co. 
Johns-Manville  Co.,  H.  W. 
York  Mfg.  Co. 

Reinforcing  Poles. 

Pittsburgh  Reinforcing  Pole 
Co. 

Repairing. 

Commonwealth  Edison  Co. 
(Gregory  Electric  Co. 

Resistance  Units. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
Independent  Elec.  Mfg.  Co. 
Simplex  Electric  Heating  Co. 
Ward  Leonard  Electric  Co. 
Wirt  Electric  Specialty  Co. 

Resistance  Wire. 

(See  Wires,  Resistance.) 

Rheostats. 

Biddle,  James  G. 

Campbell  Electric  Co. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
General  Electric  Co. 
Independent  Elec.  Mfg.  Co. 
Monitor  Controller  Co. 

Simplex  Electric  Heating  Co. 
Sundh  Electric  Co. 

W'ard  Leonard  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Rosettes. 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

Sears.  Henry  D. 

Trumbull  Electric  Mfg.  Co. 

Sal  Ammoniac. 

Roessler  &  Hasslacher  Chem¬ 
ical  Co. 

Searchlights. 

Carlisle  &  Finch  Co. 

Second-Hand  Apparatus. 

Archer  &  Baldwin. 

Duzets  &  Sons. 

Gregory  Electric  Co. 

Jordan  Bros. 

MacGovern  &  Co. 

Partridge.  Arthur  S. 
Sachsenmaier  &  Co.,  Geo. 

Separators,  Oil  and  Steam. 
Harrison  Safety  Boiler  Works. 

Shade  Holders. 

Hubbell,  Inc.,  Harvey. 

Shafts.  Flexible. 

Stow  Mfg.  Co. 

Sheet  Metal. 

American  Sheet  &  Tin  Plate 
Co. 


Sheets,  Electrical. 

American  Sheet  &  Tin  Plate 
Co. 


Sleeving,  Braided. 
Belden  Mfg.  Co. 


Sockets  and  Receptacles. 
Benjamin  Elec.  Mfg.  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Hubbell,  Inc.,  Harvey. 
Johns-Manville  Co.,  H.  W. 
Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

Sears,  Henry  D. 

Sockets,  Turn-Down. 

Wirt  Elec.  Spec.  Co. 

Solder. 

Belden  Mfg.  Co. 

Soldering  Flux. 

Blake  Signal  Mfg.  Co. 

Condit  Electrical  Mfg.  Co. 

Soldering  Irons. 

Diamond  Electric  Co. 

Simplex  Electric  Heating  Co. 
Vulcan  Electric  Heating  Co. 

Solenoids. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
Independent  Elec.  Mfg.  Co. 
Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 

Splicing  Compound. 
Massachusetts  Chemical  Co. 

Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Dunbar  Bros.  Co. 

Stage  Lighting  Apparatus. 
Campbell  Electric  Co. 

Condit  Electrical  Mfg.  Co. 
General  Electric  Co. 
Johns-Manville  Co.,  H.  W. 

Staples. 

Blake  Signal  &  Mfg.  Co. 
Starters. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
General  Electric  Co. 

Steel. 

American  Bridge  Co. 

Le.slle  &  Co.,  A.  C.,  Ltd. 

Stokers. 

American  Engineering  Co. 
Green  Engineering  Co. 

Stoves,  Electric. 

Cutler-Hammer  Mfg.  Co. 
Diamond  Electric  Co. 

Simplex  Electric  Heating  Co. 

Supplies.  (Electric  Railway.) 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Johns-Manville  Co..  H.  W. 
Western  Electric  Co. 

Supplies.  (Electrical.) 

General  Electric  Co.  * 
Manhattan  Elec.  Sunply  Co. 
Ostrander  *  Co.,  W.  R. 
Stuart-Howland  Co. 

T^nion  Electric  Co. 

Western  Electric  Co. 

Supplies.  Telephone. 

Western  Electric  Co. 

Switchboard  Mats. 

Massachusetts  Chemical  Co. 

Switchboard  Supplies. 

Condit  Electrical  Mfg.  Co. 
Machado  *  Roller. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switchboards. 

Anderson  Mfg.  Co..  A.  &  J.  M. 
Condit  Electrical  Mfg.  Co. 
General  Electric  Co. 

Machado  &  Roller. 
Metropolitan  Elec.  Mfg.  Co. 
j  “Siemens”  Companies. 

I  Trumbull  Elec.  Mfg.  Co. 

I  Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

I  Westinghouse  Elec.  &  Mfg.  Co. 

i  Switches. 

I  Cutler-Hammer  Mfg  c'o 

Electric  Controller  X-  ATfg  Co 
I  Railway  &  Industrial  Eng’g 
Co 

!  ‘Jnreih  Electric  Co. 

I  Westinghouse  Elec.  &  Mfg.  Co. 


Switches,  Fuse. 

Matthews  &  Bro.,  W.  N. 

Switches,  Knife. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Condit  Electrical  Mfg.  Co. 

Cutter  Co. 

Trumbull  Elec.  &  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Worcester  Elec.  Mfg.  Co. 

Switches,  Oil. 

Condit  Electrical  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switches,  Snap  &  Push  Button. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Hart  Mfg.  Co. 

Metropolitan  Elec.  Mfg.  Co. 

Switches,  Time. 

Anderson  Mfg.  Co.,  A.  &  J.  M 
Campbell  Electric  Co. 

Hartford  Time  Switch  Co. 

Tachometers. 

Biddle,  James  G. 

Industrial  Instrument  Co. 
Machado  &  Roller. 

Taps  &  Dies. 

Carpenter  Tap  &  Die  Co.,  J.  M. 

Telephone  Service. 

American  Telephone  &  Tele¬ 
graph  Co. 

Telephones. 

Manhattan  Elec’l  Supply  Co. 
“Siemens”  Companies. 
Stuart-Howland  Co. 

Western  Electric  Co. 

Terminals  &  Blocks.  ' 

Eureka  Supply  Co. 

Terminals,  Cable. 

Electrical  Engfineers’  Equip¬ 
ment  Co. 

Testing  Apparatus. 

Biddle.  James  G. 

Esterline  Co. 

Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrup  Co. 

Machado  &  Roller. 

“Siemens”  Companies. 

I  Testing,  Electrical. 

I  Electrical  Testing  Labora- 
I  tories. 

Wire  Inspection  Bureau. 

j  Testing  Laboratories. 

Electrical  Testing  Labora¬ 
tories. 

Theatre  Dimmers. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Independent  Elec.  Mfg.  Co. 
Simplex  Electric  Heating  Co.  • 

Ward  Leonard  Electric  Co.  j 

Thermometers. 

Industrial  Instrument  Co.  i 

Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrup  Co.  j 

Toagle  Bolts.  I 

I  Chicago  Nut  Co.  1 

j  Cutter  Company,  George.  i 

i  Tools.  Construction. 

Klein  &  Sons,  Mathias. 

i  Tools.  Linemen’s. 

Klein  &  Sons,  Mathias. 

Towers.  Transmission. 

■  Archbold -Brady  Co. 

i  Transformers. 

I  Allis-Chalmers  Co. 

Campbell  Electric  Co. 

I  Duncan  Elec.  Mfg.  Co. 

Enterprise  Elec.  Co. 
j  Esterline  Co. 

I  Fort  Wayne  Electric  Works. 

I  General  Electric  C!o. 

;  Moloney  Electric  Co. 

!  Packard  Electric  Co. 

I  “Siemens”  Comnanies. 

Triumph  Elec.  Co. 

Wagner  Elec.  Mfg.  Co. 

I  Westinghouse  Elec.  &  Mfg.  Co. 

Transformers,  Bell  Ringing. 

I  Westinghouse  Elec.  A  Mfg.  Co. 

I  Tubes. 

I  Pass  &  Seymour,  Inc. 

I  Turbines,  Steam. 

]  Alherger  I^mp  A  Condense^ 

I  Co. 


Alii:. -Chalmers  Co. 

Co. 

General  Electric  Co. 

“Siemens”  Companies. 

Western  Electric  Co. 

Turbines,  Water.  (See  Hydrau¬ 
lic  Machinery.) 

Vacuum  Cleaners. 

Eureka  Vacuum  Cleaner  Co. 

Valve  Disks. 

Jenkins  Bros. 

Valves. 

Jenkins  Bros. 

Pittsburgh  Valve,  Foundry  A 
Construction  Co. 

Sundh  Electric  Co. 

Valves,  Cylinder  Relief. 

Ludlow  Valve  Mfg.  Co. 

Valves,  Pump. 

Jenkins  Bros. 

Vehicles,  Electric.  (See  also 
I  Automobiles.) 

Bailey  A  Co.,  Inc.,  S.  R 
I  Lansden  Co. 

Washing  Machines. 

Automatic  Elec.  Washer  Co. 
Hurley  Machine  Co. 

Judd  Laundry  Machine  Co. 
Maytag  Company. 

Waterproofing. 

Mitchell-Rand  Mfg.  Co. 

I  Water  Sterilizers. 

I  Forbes  Company. 

Water  Wheels  and  Turbines. 
Leffel  A  Co..  James. 

Pelton  Water  Wheel  Co. 

Smith  Co.,  S.  Morgan. 

Trump  Mfg.  Co. 

Water  Wheel  Governors. 
Allis-Chalmers  Co. 

Holyoke  Machine  Co. 

Lombard  Governor  Co. 

Ludlow  Valve  Mfg.  Co. 
Woodward  Governor  Co. 

I  Wattmeters,  Watt- Hour  Meters. 
(See  Instruments,  Electrical.) 

Winding  Machinery. 

American  Ins.  Machy.  Co. 

New  England  Butt  Co. 

Wires,  Resistance. 

i  Belden  Mfg.  Co. 

I  Boker  A  Co.,  Hermann. 
Driver-Harris  W’ire  Co. 
Electrical  Alloy  Co. 

Wires  and  Cables. 

American  Brass  Co. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Atlantic  Ins.  Wire  A  Cable 
Co. 

Belden  Mfg.  Co. 

Benedict  A  Burnham  Mfg. 
Co. 

Boker  A  Co..  Hermann. 
Bridgeport  Brass  Co. 

Collyer  Insulated  Wire  Co. 

D  A  W  Fuse  Co. 

Detroit  Ins.  Wire  Co. 

Diamond  Rubber  Co. 
Driver-Harris  Wire  Co. 
j  Electric  Cable  Co. 

General  Electric  Co. 
j  Hazard  Mfg.  Co. 

Independent  Lamp  A  Wire  Co. 
Indiana  Rubber  A  Ins.  Wire 
Co. 

Kellogg  Switchboard  A  Sup- 
!  ply  Clo. 

Kerite  Ins.  Wire  A  Cable  Co. 
Lowell  Ins.  Wire  Co. 

'  Massachusetts  Elec.  Mfg.  Co. 
Moore,  A.  F. 

National  Conduit  A  Cable  Co. 
National  India  Rubber  Co. 

I  New  York  Insulated  Wire  Co. 
'  Okonite  Company. 

I  Phillips  Insulated  Wire  Co. 

Roebling’s  Sons  Co.,  J.  A. 
Rome  Wire  Co. 

Safety  Ins.  Wire  A  Cable  Co. 
I  Simplex  Electrical  Co. 

Standard  Underground  Cable. 
Waterbury  Co. 

Western  Electric  Co. 

,  Wood  Preserving. 

C- A- Wood- Preserver  Co. 

X-Ray  Apparatus 
Campbell  Electric  Co. 


^BBOTT  &  EATON 

Engineers  and  Managers 
lilectric  Lighting  — Gas  -Electric  Railways 
Schofield  Bldg.,  Cleveland,  O. 


^RNOLD  CO..  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical 

105  So.  La  Salle  Street  Chicago 


pORD, 

BACON  &  DAVIS 

ENGINEERS 

115  Broadway 

New  York 

New  Orleans 

San  Francisco 

Alfred  E.  Fohstall.  Charles  D.  Robiso.n 

pORSTALL  and  ROBISON 

*  Engineers 

Design  Operation  Appraisal 

Gas  and  Electric  Properties 

84  William  Street  New  York  City 


lUERSHON,  RALPH  D. 

^  *  Consulting  Electrical  aad 
Mechanical  Engineer 

Estimates,  Reports.  Plans.  Specihcations  and 
Supervision  of  Electric  Lighting.  Railway  and  Power 
Plants  Long  Distance  Power  Transmission. 

New  York  80  Maiden  Lane 

Montreal  C.  P  R.  Telegraph  Building 


^ILLER,  LUTHER  L. 

PATENTS  AND  PATENT 
CAUSES 

Specializing  in  Electricity 
Monadnock  Building 


gAEHR,  WILLIAM  A. 

Consulting  Engineer 
Gas  and  Electric  Plants 
Design  Construction  and  Operation 
Valuations  and  Reports 
PEOPLES  GAS  BUILDING.  CHICAGO 


UOPKINS.  NEVIL  MONROE 

(.M  Sc.  Ph.D.) 

EJectrical  and  Research  E<ngineer 

Member  A.  I.  E.  E. 

2128  Bancroft  Place,  Washington,  D.  C. 


MEALL,  N.  J. 


of  BOSTON 


Consulting 
Electrical  Engineer 
Plant  Management 


W.  S.  ^ 

INCORPORATED 

CONSULTING  and 
CONSTRUCTION  ENGINEERS 
PUBLIC  SERVICE  PROPERTIES 
FINANCED  and  MANAGED 
50  Pine  Street  New  York 


UUMPHREY,  C.  W. 

*  ^  Consulting  and  Designing  Engineer, 
Examinations,  Estimates.  Reports,  Plans,  Speci¬ 
fications.  Supervision  and  Management  of  Electric 
Lighting.  Power  and  Railway  Plants. 

High  Tension  Power  Transmission,  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants 

The  Rookery.  Tel.  Wabash  671.  Chicago 


|s^EILER.  RICH  &  CO..  Inc. 

Successors  to  Pierce,  Richardson  &  Neiler 

Consulting  and  Designing 
Engineers 

Manhattan  Building  Chicago 


BYLLESBY^&  CO..  H.  M.  JACKSON  D.  C  &  WM.  B.  Jy|OEGGERATH.  J.  E. 

l?1tT/''TXTT7T:*r»0  \M  A  ILT  A/-’»¥?«t?  _  lilNljllNIiE/IVO  


INCORPOBATBD. 

ENGINEERS— MANAGERS 
Design,  Construct  and  Operate  Railway 
Light  and  Power  Plants. 
CHICAGO 

New  York  Portland,  Ore 


CHICAGO  BOSTON 

Harris  Trust  Bldg.  84  State  Street 

Plans,  Specifications,  Supervision  of  Construction 
General  Superintendence  and  Management 
Examinations  and  Reports 
Financial  Investigations  and  Rate  Adjustments 


59  Wall  St.,  New  York 


pENTRAL  STATION 

ENGINEERING  CO..  THE 

DESIGNERS  AND  BUILDERS 

CENTRAL  STATION  HEATING  PLANTS 
Telephone  Randolph  2495 

FIRST  NATIONAL  BANK  BLDG  .  Chicago 


(^ELLER,  M.  ARTHUR 

PATENTS  AND  PATENT 
CAUSES 

PITTSBURGH’ 


piLUSBURY,  CHARLES  L. 

Consulting  Engineer 
Electrical  and  Mechanical 

Consulting  Engineer  to  Minnesota 
State  Board  of  Control 
Suite  206,  Metropolitan  Life  Building, 
MINNEAPOLIS.  MINN. 


TRAVATH.  JAMES  R. 

Consulting  Engineer 
Illumination,  Management  and  Operation  of 
Electric  Light  and  Power  Companies 
Telephone.  Harrison  4611 

1 160  Old  Colony  Building,  Chicago 


lyiADSEN,  CHARLES  P. 

Elbctric  Heating  Engineer 
Design  of  Electrically  Heated  Appliances 
324  McCORMICK  BLDG.  CHICAGC 


DEED,  W.  EDGAR 

^  Consulting  Electrical  Engineer 
Estimates,  Reports.  Plans,  Specifications 
and  Supervision  of  Lighting.  Railway,  Indus¬ 
trial  and  Power  Installations,  Power  Trans¬ 
mission.  Etc. 

Machesney  Building.  PITTSBURGH,  PA. 


r\AY  &  ZIMMERMANN 

Successors  to 

DODGE.  DAY  &  ZIMMERMANN 
ENGINEERS,  CONSTRUCTORS, 
Industrial  Plants 

Public  Utilities 

608  Chestnut  Street  Philadelphia,  Pa. 


Samubl  G.  McMbbn.  Kbmpstbr  B.  Miller 

lUCMEEN  &  MILLER 

Electrical  Engineers 

Telephony  Telegraphy  Signaling 

Lighting  Power 

1454  Monadnock  Block  Chicago 


QANDERSON  &  PORTER 

^  Engineers  and  Contractors 

Reports,  Designs,  Construction,  Management 
Hydro-Electric  Developments. 
Railway,  Light  and  Power  Properties. 

New  York  San  Francisco 


[)EAN,  WILLIAM  W. 

AUTOMOBILE  DEVICES 

1 20-128  S.  Sangamon  Street,  Chicago 

Tel.  Monroe  6164 


]\/|cnEILL.  RALPH 

LAMP  ENGINEER 
Consultation  on  Machinery  for  Incan¬ 
descent  Electric  Lamps,  Vacuum 
Bottles,  High  Vacuum  in  General. 

NEW  YORK.  ■  N.  Y. 

Cable  address  Vacuneill 


Fbbduick  Sargent. 
Wm.  S.  Monbob. 


A.  D.  Lordt. 
Jambs  Lyman. 


3ARGENT  &  LUNDY 

Engiiieers 

Jackson  and  Michigan  Blvds., 

Chicago,  Ill. 


^ILJJAMS,  GARDNER  S. 


THOMAS.  PERCY  H. 

Conaulting  Electrical  Engineer 

Power  Transmission,  Design,  Advice, 
Supervision,  Lightning  Protection. 
Special  Investigations. 

NO.  2  RECTOR  ST..  NEW  YORK 


gCOFIELD  ENGINEERING  CO.. 

Consulting  Engineers 
Power  Stations  Electric  Railways 
Hydraulic  Developments  Material  Handling 

PHILADELPHIA 


M.  Am.  Soc.  C.  E. 

Water  Power  and  Electrical  Developments, 
Reports,  Plans,  Specifications,  Surveys,  Super¬ 
intendence,  Estimates,  and  Valuations. 

Cornwell  Building  Ann  .Arbor,  Mich. 


\Y/IRE  INSPECTION 
^  BUREAU.  INC. 

SPECIFICATIONS  AND  INSPECTION 
Of  All  Kinds  Electrical  Machinery 
and  Apparatus 
Specialty  Wire  and  Cables 
80  MAIDEN  LANE  NEW  YORK 


SMITH.  KERRY  &  CHACE 


TURNER  &  CO..  WILLIAM  S, 

1  CONSULTING  ENGINEERS 


A  CONSULTING  ENGINEERS 
Railroads,  Electric  Railways,  Electric  Lighting 
and  Power,  H^ro-electric  Plants,  Water-works, 
Irrigation  and  Drainage. 

Investigations.  Reports,  Valuations.  Inspections, 
Specifications  and  Supervision  of  Construction. 

1008  SPALDING  BLDG.  PORTLAND.  ORE. 


Engineers 

Hydraulic.  Steam.  Electric.  Railway.  Municipal.  In¬ 
dustrial.  W  U.Codeused.  Cable  Address  “Smithco.' 
Toronto,  Vancouver,  Boise,  Idaho; 
Portland,  Oregon. 

Cecil  B.  Smith.  J.  G.  G.  Kerry.  W.  G.  Chace 


\Y/OODMANSEE.  DAVIDSON 
^  &  SESSIONS.  Inc. 

ENGINEERS 


P  W  SOTHMAN  &  CO, 

^  •  ▼  ▼  •  Cnn«iiltintr  KnoinM^rc 


UNDERWRITERS’ 

LABORATORIES,  Inc. 

Under  the  direction  of  the 

National  Board  of  Fire  Underwriters 

207  East  Ohio  St.,  -  Chicago,  Ill. 

W.  H.  Merrill,  Manager 
Branch  offices  in  all  the  principal  cities  of  the 
United  States  and  Canada 


a  •  T  T  •  Consulting  Engineers 

Hydroeleclric  development,  high  tension  pow¬ 
er  transmission.  Reports,  estimates,  specifi¬ 
cations.  Valuations  and  operation  of  plants. 

TORONTO  NEW  YORK 

Kent  Building  1 7  Battery  Place 


First  National  Bank  Bldg..  Chicago.  III. 


Wm.  B.  Wreaks  John  D.  Noyes 

WREAKS  &  NOYES 

,  ”  ^  Consulting  Electrical  Engineers 

202  Scherer  Bldg..  Detroit,  Mich. 

Specifications  and  Estimates  on  any  Electric 
Project  or  Installation. 

Factory  Electrification  a  Specialty 


WHITE  &  CO.,  j.  G..  Inc. 

Engineers,  Contractors 

43  Exchange  Place  New  York. 

First  National  Bank  Building  Chicago. 

Alaska  Commercial  Building  ^n  Francisco, 
London  Correspondents.  J.  G.  White  &  Co., Ltd., 
9  Cloak  Lane,  Cannon  St.  E.C. 
Principal  Philippine  Office,  Manila,  P.  I. 


ONE  &  WEBSTER 
ENGINEERING 

CORPORATION 

CONSTRUCTING  ENGINEERS 

Boston,  Mass. 


STORER.  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 
Rate  Making 

Railway&Power  Transmission  Systems 

University  Block,  Syracuse.  N.  Y. 


Your  card  in  this  space  will 
reach  the  men  you  are  trying 
to  do  business  ivith — a  larger  num¬ 
ber  of  them  tha  through  any  other 
publication. 


This  directory  of  engineers  is  thoroughly 
representative  of  the  leading  special¬ 
ists  in  each  branch  of  electrical  engineering; 
our  readers  are  advised  to  use  it  when  in 
need  of  professional  services. 


American  Bridge  Company  of  New^Tork 


'luanuTacturers  of  Steel  Structures  of  all  classes 

particularly  BrIDGES  AND  Bxhldings 


NEW  YORK,  N.  Y.,  Hudson  Terminal,  CHICAGO,  ILL.,  Commercial  National 
30  Church  Street  Bank  Building 

Philadelphia,  Pa.,  Pennsylvania  Building  St.  Louis,  Mo.,  Third  NatT  Bank  Bldg. 

Boston,  Mass. ,  Oliver  Bldg. ,  141  Milk  St.  Denver,  Colo. ,  .  First  NatT  Bank  Bldg. 

Baltimore,  Md. ,  Continental  Trust  Bldg.  Salt  Lake  City,  Utah,  Walker  Bank  Bldg. 

PITTSBURGH,  PA.,  .  .  Frick  Building  Duluth,  Minn.,  ...  Wolvia  Building 

Rochester,  N.  Y.,  Powers  Block  Minneapolis,  Minn.,  7tkAve.&  2d  St.,  S.E. 

Buffalo,  N.  Y.,  Ellicotf  Stpiare  BuOding  Pacific  Coast  Representative: 

Cincinnnti,  Ohio,  .  Unkm  Tmst  BnildiDg  U.S.SteelProdncts  Co.,  Pacific  Coast  Dpf. 

Atlanta,  Ga.,  ....  Candler  Bnilding  SAN  FRANCISCO,  C^. ,  Rialto  Bldg. 

Cleveland,  Ohio,  .  Rockefeller  Bnilding  Portland,  Ore.,  .  .  .  .  Sellmg  Bnilding 

Detroit,  MicL, Beecher  Ave.dk  M.C.R.R.  Senttle,WAk.,4th  Ave.  So., Cor.  Conn.  St. 

Export  Representative:  United  States  Steel  Prodacts  Co.,  30  Ckarch  St,  New  York 


V  Home  Office  Building  at  Milwaukee,  Win.,  for 
fvV  the  Northwestern  Mutual  Life  > 

I  POs.  Insurance  Co. 
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20th  ANNIVERSARY  SALE 

A  Rousing  Finish  for  1912 

We  have  just  completed  our  twentieth  year  in  the  electrical  business  and  in  order  to 
finish  up  the  year  in  good  shape  have  reduced  prices  on  a  great  many  machines  in  order 
to  clean  up  our  stock  for  inventory  on  Jan.  1,  1913.  We  do  not  care  to  make  a  profit 
on  these  machines  but  name  prices  to  close  them  out  at  once. 

We  are  making  a  special  effort  to  get  the  business  in  direct  current  motors  in  the  larger  cities 
throughout  the  country.  Get  our  delivered  prices  f.o.b.  your  city — they  will  be  surprisingly  low. 
Send  for  our  “Monthly  Bargain  Sheet,”  showing  complete  stock  on  hand  with  NET  PRICES. 


FOR  SALE 
M-Cycle  Alternato  r> 

KVA.  Speed 

1  SO  Allis-Chalmers  3- 
phase,  250  v.,  re¬ 
volving  field . 1200 

1  60  Westinghouse,  sin¬ 
gle-phase .  900 

1  60  National,  3-phase, 

rev  field,  2200  volts. 1200 
1  75  Westinghouse,  2- 

phase,  rev.  field,  240 

V .  900 

1  75  Westinghouse,  3- 

phase,  rev.  field,  240 

. .  900 

1  90  Elec.  Mach.  Co.,  3- 

phase,  revolving 

field,  2300  V .  720 

1  100  Ft.  Wayne,  single¬ 
phase .  900 

1  100  National,  3-phase, 

rev.  field,  6600  v. .  900 

2  100  Gen.  Elec.,  3-phase, 

type  ATB.,  1150  or 

2300  volts .  900 

1  100  Westinghouse,  2- 

phase,  revolving 

field,  2300  V . 900 

1  100  Gen.  Elec.,  3-phase, 

typw  ATB,  form  P, 
rev.  field,  220  or 

440  V .  900 

1  100  Westinghouse,  ^  3- 

phase,  revolving 

field.  2300  V .  900 

1  100  Gen.  Elec.,  3-phase, 

type  ATB,  form  P, 
rev.  field,  1150  or 

2300  V .  900 

1  120  Gen.  Elec.,  single- 

phase .  900 

1  120  Westinghouse,  2- 

phase,  rev.  field, 

2300  V .  900 

1  120  Westinghouse,  3- 

phase,  rev.  field . .  900 
1  150  Stanley,  3-phase, 

revolving  field,  2400 

volts .  600 

1  150  National,  2-phase, 

rev.  field,  2300  v..  7?0 
1  150  National,  3-phase, 

rev.  field,  2300  v..  720 
1  150  Westinghouse,  2- 

phase,  rev.  field, 

2200  V.,  _  direct- 

con.  Erie  City  en¬ 
gine .  257 

1  150  Westinghouse,  3- 

pha,se.  rev.  field, 

2300  V.,  direct-con. 

Erie  City  engine. .  257 
3  180  Gen.  Elec.,  single¬ 

phase,  1100  or  2200 
. .  600 

2  180  Westinghouse,  3- 

phase,  rev.  arm., 
comp.,  2200  V....  514 

3  200  Gen.  Elec.,  type 

ATB,  3-phase.  2300 
V .  600 


S60-Volt  D.  C, 

Comp.  Multipolar  Generators 
KW.  Speed 

1  9  Western  Elec.,  MP, 

comp .  975 

1  10  Holtier-Cabot,  MP, 

comp . 1475 

1  12  Northern,  MP,  comp.  850 

2  12J  Colonial.  MP . 1200 

1  15  Western  Elec.,  MP 

comp . 1200 


K.W.  Speed 

15  Triumoh,  MP,  comp.  1275 

16  Ft.  Wayne,  MP...1250 
17J  Fairbanks-Morse, 

MP . 1200 

17J  Commercial,  MP, 
comp.,  direct-con¬ 
nected  “Merriam”- 


Bruce-Macbeth  2 

1 

cyl.  yertical 

gaso- 

line  engine. . . 

1 

2 

20 

Allis-Chalmers,  MP.1150 

2 

20 

Northern, 

MP, 

1 

comp . 

.  750 

1 

224  Crocker- Wheeler, 

2 

MP,  comp. . . 

.  880 

1 

25 

Northern, 

MP, 

1 

comp . 

. 1100 

1 

25 

Gen.  Elec., 

MP, 

1 

comp . 

. 1100 

2 

25 

Gen.  Elec.  6- pole.  1100 

1 

1 

25 

Allis-Chalmers,  MP, 

comp . 

.  750 

1 

1 

30 

Commercial, 

MP, 

comp . 

.  600 

1 

1 

30 

Elec.  Mach. 

Co., 

MP,  comp. . . 

.  950 

2 

30 

Northern, 

MP, 

comp . 

. 1000 

2 

30 

Allis-Chalmers,  MP, 

1 

comp . 

. 1300 

1 

30 

Amer.  Eng.  Co..MP, 

1 

comp . 

.  750 

1 

30 

Ideal,  MP,  comp. .  600 

1 

1 

334 

Tenney,  MP, 

comp.1175 

1 

35 

Northern, 

MP, 

1 

comp . 

. 1150 

1 

35 

Gen.  Elec., 

6- pole. 

type  CL . 

. 1000 

1 

374 

Ft.  Wayne, 

6-pole, 

1 

45 

type  EF . 

Northern, 

.  650 

MP, 

1 

f'omp . 

.  750 

Lights 
1  650 

1  650 


700 


850 


1  45 

1  55 


1  65 


Gen.  Elec.,  6-pole, 

type  CL.  comp -  975  i  1300 

Ft.  Wayne,  6-pole, 

type  LB .  950 

Northern,  MP, 
comp . 1150 


1  1300 


Comp 
Lights 
1  400 

1  450 

1  450 

1  450 

2  450 

1  450 

2  450 


1  540 

1  540 

1  540 

1  540 


1  600 
1  630 


125-Volt  D.  C. 

,  Multipolar  Generators 

Speed 

Crocker-  Wheeler, 

MP,  23  KW . 1150 

Browning,  MP, 
comp.,  26  KW....t050 
Gen.  Elec.,  MP.  25 

KW . 1050 

Gen.  Elec.,  MP,  25 

KW . 1000 

Sprague-Lundell,  6- 
pole,  comp.,  25 

KW .  850 

Western  Elec.,  MP, 

25  KW .  600 

Gen.  Elec..  6-pole, 
form  L,  25  KW,  di¬ 
rect-connected  to  3- 
cylinder  “Schenec¬ 
tady”  vertical  gaso¬ 
line  engines .  350 

Ft.  Wayne.  30  KW.1050 

Sprai^e,  30  KW.  ,  800 

Westinghouse.  30 

KW .  975 

Gen.  Elec.,  comp. 

30  KW,  direct-con¬ 
nected  to  Gen.  Elec, 
marine  type  engine.  305 
Westinghouse,  MP, 

35  KW .  725 

Western  Elec.,  MP, 

35  KW .  900 


Speed 

Westinghouse,  MP, 

37i  KW .  900 

Westinghouse,  6- 
pole,  comp.,  37  J 
KW,  direct-connect¬ 
ed  to  11x10  in. 

Ames  engine .  300 

Northern,  MP,  40 

KW .  975 

Akron,  MP,  comp., 

45  KW .  700 

Wagner,  MP,  type 

M,  45  KW .  950 

Triumph,  MP, 
comp.,  50  KW. . . .  850 
Crocker- Wheeler,  50 

KW .  500 

Triumph,  MP, 

comp.,  50  KW...,  615 
Westinghouse,  MP, 

50  KW .  850 

Western  Elec.,  MP, 

50  KW .  450 

Westinghouse,  6- 
pole,  comp.,  50  KW, 
direct-connected  to 
13x12  in.  Ideal  en¬ 
gine .  280 

Westinghouse,  MP, 
comp.,  56i  KW. . . ,  750 
Jantz  &  Leist,  MP, 
comp.,  65  KW....  500 
Westinghouse,  MP, 
comp.,  70  KW....  575 
Gen.  Elec.,  6-pole, 
engine  type,  form 
RB.  comp.,  75  KW, 
without  shaft,  base 
or  bearings  for  direct 

connection .  275 

Gen.  Elec.,  MP, 
form  H,  comp.,  75 

KW .  550 

Northern,  MP,  75 
KW,  comp.,  direct- 
connected  to  Racine 
vertical  cross  comp. 

engine .  275 

Westinghouse,  6- 
pole,  comp.,  7  5  KW, 
direct-connected  to 
Ames  auto,  center- 
crank  horizontal  en- 


1  1600 
1  1800 

1  1800 
1  1800 

1  1800 

1  1800 

1  2200 
4  2500 
1  3500 


Gen.  Elec.,  6-pole, 
type  C.  L.,  90  KW. 
Triumph,  MP, 

comp.,  100  KW,  4- 

pole . 

Milwaukee,  6-pole, 
comp.,  100  KW.. 
Allis-Chalmers,  6- 
comp.,  100 

C.  &  C.‘,'6-poie,’i66 
KW,  direct-connect¬ 
ed  to  Ames  engine. 
Westinghouse,  8- 
pole,  100  KW.,  di¬ 
rect-connected  to 


Milwaukee,  6-pole, 
comp.,  125  KW.. 
Westinghouse,  6- 

pole,  150  KW _ 

Crocker- Wheeler,  6- 


H.P. 

15 


26  15 

2  15 


15 

15 

16 
17i 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

25 


1  25 


25 

25 

25 

25 

25 

30 


Sjjeed 

Northern,  MP, 

comp .  750 

National,  MP,  new.  725 
Allis-Chaimers,  MP, 

type  K .  850 

Westinghouse,  MP, 

^pe  M . 1050 

Crocker-  Wheeler, 

MP,  form  D,  comp.  800 
Sprague-Lundell ....  600 
Western  Elec.,  MP, 

type  E40B . 1050 

Allis-Chalmers,  MP, 

tvpe  K .  900 

Westinghouse,  MP, 

tv^  S . 1600 

Fairbanks-Morse, 

MP . 1150 

Fairbanks-Morse, 

MP,  comp . 1050 

Aaron,  MP .  750 

Allis-Chalmers,  MP, 

type  K . 1350 

Triumph,  MP, 

comp . 1150 

Ft.  Wayne,  MP, 
frame  G,  comp. . .  .  1 100 
Gen.  Elec.,  MP, 

type  CQ .  925 

National,  MP,  new.  600 
Fairbanks  -  Morse, 

MP,  comp.,  inter¬ 
pole . 1075 

Ft.  Wayne,  MP, 

type  EF . 1100 

Amer.  Eng.  Co.,  MP.  775 
New  England,  MP, 

type  G .  750 

Allis-Chalmers,  MP, 
type  K,  comp....  1000 

Kester,  MP .  625 

Northern,  MP .  650 

Walker,  series,  rail¬ 
way  type,  back- 
geared  14-67  for 
hoisting,  etc.  (con¬ 
trollers  extra) _ 450-90 

Triumph,  MP .  900 

Northern,  MP, 


220  to  250  Volt  Motors  1  45 

H.P.  Speed  j  jg 

15  Ft.  Wavne.  MP..  875 
15  Roth,  MP .  750  1  SO 


comp . 1000 

1 

30 

Gen.  Elec.,  MP, 
form  A . 

975 

30 

Gen.  Elec.,  6-pole, 

275 

1 

30 

type  CL . 

National  -  Lundell, 

965 

750 

MP,  type  US,  new. 

625 

2 

30 

National,  MP,  new. 

575 

500 

2 

30 

Allis-Chalmers,  MP, 
type  H . 

650 

575 

1 

30 

Westinghouse,  MP, 
^pe  M,  comp. . . . 
Commercial,  MP. . . 

550 

1 

35 

550 

650 

4 

35 

Allis-Chalmers.  MP, 

type  K . 1150 

250-. 

2 

35 

Northern,  MP. 

comp . 

800 

1 

35 

Elec.  Mach.  Co.,MP. 

850 

1 

35 

Triumph,  MP . 

600 

250 

1 

35 

Amer.  Eng,  Co.,  MP, 
comp . 

670 

1 

35 

Ideal,  MP,  type  D, 

450  . 

new . 

550 

1 

40 

Tenney,  MP,  comp. 1050 

475  , 

1 

40 

Northern,  MP, 

comp . 

900 

450  * 

1 

40 

Wrstem  Elec.,  MP, 

1 

40 

Wpe  4P . 

Gen.  Elec.,  6-pole, 

400 

type  CL . 

915 

Ft.  Wayne,  6-p)ole, 
type  Er,  comp....  565 
Milwaukee.  MP, 
type  B,  comp....  1000 
Northern.  MP .  865 
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ARCHER  &  BALDWIN 


114-118  LIBERTY  STREET,  room  r.  ao* 


ALTERNATING  UNITS 
1200-Kw.  G.E.,  3-ph.,  60-cy.,  2300-V.  Corliss  Engine,  C.C. 

600-Kw.  G.E.,  3-pb.,  60-cy.,  2300-V.  Corliss  Engine,  C.C. 

SOO-Kw.  G.E.,  3-ph.,  60-cy.,  2300-V.  McIntosh  Engine,  C.C. 

400-Kw.  G.E.,  3-ph.,  60-cy.,  2300-V.  Corliss  Engine,  C.C. 

3S0-Kva.  G.E.,  3-ph.,  60-cy.,  600-V.  (En«ne  typeL  225  RPM. 

300-Kw.,  G.E.,  3-pb.,  60-cy.,  2300-V.  McIntosh  Engine,  C.C. 

250-Kw.  Allis-Ch.,  3-ph.,  60-cy.,  2300-V.  Auto  Engine,  200  RPM. 
250-Kw.  West.,  3-ph.,  60-cy.,  2300-V.  Vert.  West.  Engine,  C.C. 
180-Kw.  West.,  3-ph.,  60-cy.,  2300-V.  Buckeye  Engine,  T.C. 

150-Kw.  G.E.,  3-i)h.,  60-cy.,  2300-V.  Rice  &  Sargent,  C.C. 

65-Kw.  West.,  3-ph.,  60-cy.,  2300-V.  Vert.  Bates  Simple. 

TUB  TRANSFORMERS 

1 —  100-Light  General  Electric,  1  phase,  60  cycle,  2300  volts,  6.6  amp. 

2 —  SO-Light  General  Electric,  1  phase,  60  cycle,  2300  volts,  6.5  amp. 

S0ad  tor  fait  list  of  Dynamos,  Motors,  Engines  and 


PMOWK.  RECTOR  4aa7»a«e  NEW  YORK  CITY 

250-VOLT  DIRECT-CURRENT  UNITS 

400-Kw.  Fort  Wayne  (Engine  type),  lOjmle,  115  RPM. 

300-Kw.  G.E.,  6  pole,  T.  C.  Hamilton  Corliss,  16'’x30'’x42,  100  RPM. 
250-Kw.  G.E.,  6  pole.  Auto.  Clark  Engine,  20"x24’’,  200  RPM. 
150-Kw.  Bullock,  6  pole,  18x18  Ball,  225  RPM. 

50-Kw.  Bullock,  Auto.  Ideal  Engine,  12''xl2''. 

7J4-Kw.  West.  Elec.,  Vert.  Fuller  Cornish,  5j4''x4'',  dbl.  cyl. 

125- VOLT  DIRECT-CURRENT  UNITS 

200-Kw.  G.E.,  8  pole,  T.C.,  McIntosh  Auto,  15‘'x26''xl7,  200  RPM. 
200-Kw.  Bullock,  8  pole,  McIntosh  Auto,  15'’x26''xl7'',  200  RPM. 
100-Kw.  G.E.,  8  pole.  Auto.  Ideal  Engine,  lS''xl4'',  270  RPM. 
30-Kw.  G.E.,  6  pole.  Auto.  Ames  Engine,  lO^xlO",  300  RPM. 
12-Kw.  Burke,  4  pole.  Auto.  Erie  City  Horiz.  Engine,  425  RPM. 

Electrical  and  Steam  Machinery  of  every  description 


Direct  Connected  Exciter  Sets 

3  KW„  125  V.,  General  Electric  Marine  unit. 

1  15  KW.,  125  V.,  General  Electric  Marine  unit. 

1  25  KW.,  General  Electric  generator  to  Westinghouse  compound 
engine. 

1  75  KW.,  125  V.,  General  Electric  generator  to  Curtis  turbine. 

Beited  A.  C.  Machines 

1  120  KW.,  2  or  3  phase,  60  cycle,  2200  V.,  900  RPM.,  Westing- 
house  revolving  field  alternator. 

1  300  KW.,  2  or  3  phase,  60  cycle,  2300  V.,  600  RPM.,  Burke  al¬ 
ternator. 

Transformers 

We  are  selling  the  following  type  H,  General  Electric  Transform¬ 
ers  with  hanger  irons  only  at  the  following  prices: 

.6  KW . $10.00  2%  KW.  .  17.50 

1  KW .  10.00  3  KW . 20.00 

IJi  KW .  12.50  4  KW . 25.00 

2  KW .  15.00  5  KW . 30.00 

We  also  have  a  large  stock  of  D.C.  and  A.C.  motors,  direct  con¬ 
nected  units,  etc.,  in  stock.  Write  us  for  any  electrical  machinery 
you  are  looking  for. 

GEORGE  SACHSENMAIER  &  CO. 

143*46  N.  Third  Streat,  Philadelphia,  Pa. 


DUZETS  &  SON 


HUDSON  TERMINAL  BLDG. 


NEW  YORK 


Weekly  Specials 


3 — 208  H.P.  “B.  &  W.”  Watertube  Boilers,  150-lb.  pressure.  .$2500 

375  H.P.  “B.  &  W.”  Watertube  Boiler,  200-lb.  pressure . $1200 

225  K.W.  Bullock,  rev.  fid.,  60  cy.,  2300  v.  alternator,  600 

RPM . $1000 

18  X  24  X  42  Allis  Corliss  tandem  Engine .  $800 

110  K.W.  Bullock,  rev.  fid.,  60  cy.,  2300  volt,  dir.  con.  Ideal 

Engine  . $1875 

50  K.W.  G.  E.  3  wire,  250-125  volt,  d.c.  Dynamo,  dir.  con. 

3  cyl.  gas-gasoline  Engine . $1950 

Send  for  complete  BARGAIN  LIST 
of  Electrical  and  Steam  Machinery 


FOR  SALE 

the  Albany,  N.  Y.,  State  Capitol 
Power  Plant.  For  particulars 
write 


Lord  Electric  Company 


105  West  40th  St.,  N.  Y. 
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Proposed  New  York  Citizens’  Committee  to  Safeguard  Appoint¬ 
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Sulzer  Bill  for  a  Single  Court  of  Patent  Appeals .  1302 
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Efficiency  of  “Earths”  in  Radio-Telegraphy.  By  Charles  A. 

(Culver  .  1319 

Design  of  Hi^h-Pressure  Steam  Mains .  1320 

Den  er  Exhibit  of  Electrical  Appliances .  1321 

Displacing  Steam  Power  in  a  General  Machine  Shop .  1323 

Church  Illumination  from  Concealed  Linear  Units .  1324 

Some  Practical  Suggestions  in  Relation  to  Industrial  Lighting  1324 

Ornamental  Standards  of  St.  Louis  Public  Buildings .  1325 

Wiring  Inspection  at  Boston .  1326 


4  Are  you  getting  the  full  benefit  out  of  these 
advertising  pages? 

4  Look  them  over  carefully  and  you  will  learn 
things  that  will  make  you  worth  more  to  yourself. 
4  Nearly  every  advertisement  contains  some¬ 
thing  that  you  ought  to  know. 


The  Machine 
That  “Excels 
All  Others 

in  Economy,  Efficiency 
and  Durability”  is  in 
a  big  class. 

It  lacks  distinction. 

If  your  product  has 
distinctive  features, 
tell  the  readers  of  the 
Electrical  World  about 
them.  They  are  in¬ 
terested. 

Electrical  World 

239  West  39th  Street,  New  York 


8o 


ELECTRICAL  WORLD 


VoL.  6o,  No.  26. 


POSITIONS  WANTED 


POSITIONS  VACANT 


The  rate  for  "Positions  iVanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  on 
insertion;  additional  words,  two  cents  each; 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  IVednes- 
day,  12  o’clock  noon,  for  the  next  succeeding 
issue. 

Replies  may  be  sent  in  care  of  Electrical 
H'orld,  239  IVest  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


P  XECUTIVE  position  in  a  progressive  cen- 
tral  station  organization  wanted  by  a 
young  man  33  years  of  age.  At  present  em¬ 
ployed  as  supt.  of  public  works.  Have  had 
financial  framing,  understand  accounting,  a 
good  executive  correspondent,  organizer  and 
manager.  Thoroughly  familiar  with  central 
station  practice  and  economies.  Address  No. 
1121,  care  of  Electrical  World,  New  York. 


T'  ECHNIC.AL  graduate,  36  years  old,  good 
*  address,  12  years’  general  engineering 
and  commercial  experience,  electrical  engineer¬ 
ing  a  specialty,  for  reasons  that  can  be  satis¬ 
factorily  exolained  finds  it  necessary  to  make 
New  York  City  his  headquarters  after  January 
first.  Would  like  to  get  in  touch  with  re¬ 
sponsible  manufacturing  company  desiring  serv¬ 
ices  of  high  grade  man  of  character  and  ability. 
Best  of  references  furnished  from  present  em¬ 
ployer  and  outside  sources.  Address  No.  1163, 
rare  of  Electrical  World,  New  York. 


I  HAV’E  always  made  good  in  increasing  the 
*  net  earnings  of  the  properties  I  have 
managed.  Now  I  desire  a  larger  field  and 
wish  some  real  hard  lighting  property  to 
handle  on  a  salary  and  commission  basis. 
Address  No.  1172,  care  of  Electrical  World, 
New  York. 


"T  ECIIXICAL  GRADUATE— In  electrical 
^  engineering,  4  year  course,  3  years’  prac¬ 
tical  experience.  Knows  overhead  and  under¬ 
ground  construction  and  distribution  thor¬ 
oughly.  Desires  position  with  construction 
engineers  or  operating  company.  Address  No. 
1157,  care  of  Electrical  World,  New  York. 


The  rate  for  "Positions  Vacant"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  and 
fifty  cents  an  insertion;  additional  words  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Wednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


VjUANTED — For  Canadian  pulp  and  paper 
”  mill,  an  experienced  electrical  engineer. 
State  age,  past  experience  and  salary  wanted. 
Address  No.  1162,  care  of  Electrical  World, 
New  York. 


W/ANTED — Expert  designer  on  magneto  work 
^  and  ignition  apparatus  in  engineering  de¬ 
partment  of  a  large  company  with  high  stand¬ 
ing.  Exceptional  opportunity  for  right  man. 
.State  qualifications  and  remuneration  desired. 
Address  1166,  care  of  Electrical  World,  New 
York. 


I 


W/ANTED — Meter  foreman  for  10,000  meters; 
”  also  periodic  meter  testers.  Address  No. 
1096,  care  of  Electrical  World,  New  York. 


VY/ANTED — By  large  central  station  in  east- 
^  ern  city,  experienced  salesmen  of  lighting 
equipment,  and  solicitors.  Applicants  state  ex¬ 
perience,  references  and  compensation  ex¬ 
pected.  .Address  No.  1101,  care  of  Electrical 
World,  New  York. 


VYIANTED — By  a  large  insulating  plant  in 
”  New  England,  a  competent  man  of  experi¬ 
ence  in  the  manufacture  of  fine  magnet  wire, 
for  position  as  assistant  foreman  in  magnet 
wire  department.  Good  opportunity  for  right 
man.  .Address  No.  1147,  care  of  Electrical 
World,  New  York. 


VUANTED — .An  experienced  man  on  the  lay- 
”  ing  out  of  distributing  systems,  including 
high-tension  and  underground  work.  Reply 
giving  experience  and  salary  expected.  Ad¬ 
dress  No.  1097,  care  of  Electrical  World,  New 
York. 


^H.AUFFEUR  with  some  lineman  experience 
^  wanted  for  transmission  line  work.  Per¬ 


manent  position  to  the  right  man.  Salary  $75 

f(er  month  and  living  expenses.  State  particu- 
ars  of  experience  and  former  employment. 
-Address  No.  1168,  care  of  Electrical  World, 
New  York. 


p  OSITION  WANTED  with  progressive  con- 
*  cern  building  electric  elevators.  Thorough 
practical  knowledge  of  design  and  installation. 
Expert  at  locating  and  remedying  operating 
troubles,  especially  those  pertaining  to  motors 
and  controllers.  Technical  graduate,  thirty- 
five  years  of  age.  -Address  Box  1171,  care  of 
Electrical  World,  New  York. 


pOSITION  _W’ ANTED  as  electrical  engineer 
*  or  superintendent — 32  years  old.  Tech¬ 
nical  education.  Five  years  with  G.  E.  and 
.Allis-Chalmers  Co.  testing,  designing  and  en¬ 
gineering.  Two  years  superintendent  of  elec¬ 
trical  department  public  service  company  in 
charge  of  operation  and  construction.  Familiar 
with  power  plant  and  outside  work.  Employed 
at  present  and  good  reasons  for  change.  Ad¬ 
dress  No.  1170,  care  of  Electrical  World,  New 
York. 


VT/ ANTED — Position  by  a  technical  college 
graduate,  unmarried,^  age  29.  Have  had 
five  years’  practical  experience  with  the  West- 
inghouse  Electric  Co.  in  their  manufacturing, 
engineering  and  sales  departments.  Now  em¬ 
ployed  as  a  salesman  by  a  reputable  electrical 
manufacturing^  company.  Address  Box  1167, 
care  of  Electrical  World,  New  York. 


Electricians  and  wiremen,  two,  desire 
positions  in  the  South  or  West  preferred. 
Have  had  ten  and  five  years’  experience  re¬ 
spectively  as  such.  Experienced  on  hydroelec¬ 
tric  construction,  conduit  running,  motors, 
generators,  rheostats,  lighting  and  wiring  of 
all  kinds.  Address  No.  1156,  care  of  Elec¬ 
trical  World,  New  York. 


C  UPERINTENDENT  WANTED  to  take 
charge  of  operation  of  hydroelectric  plant 
in  the  East.  A  first-class  man  with  good 
record  as  power  house  superintendent  of  hydro¬ 
electric  generating  station  preferred.  State 
details  of  experience  and  technical  training. 
Addrc.“s  No.  1169,  care  of  Electrical  World, 
New  York. 


A  CONSULTING  engineer  wishes  to  add 
^  two  recent  graduates  in  electrical  or 
mechanical  engineering  to  his  staff  with  a  view 
I  to  training  them  in  the  field  of  efficiency  engi¬ 
neering  in  isolated  power^  plant  work.  The 
work  will  be  largely  in  New  York  City  and 
vicinity  and  the  opportunities  for  advancement 
are  good.  Applicants  will  be  required  to  agree 
to  stay  at  least  two  years  with  salary  advanc¬ 
ing  from  $50.00  to  $100.00  a  month  during 
that  period.  .A  permanent  position  with  good 
advancement  for  the  right  man  is  assured  to 
the  right  man.  Address  No.  1173,  care  of 
Electrical  World,  New  York. 


EDUCATIONAL 


The  rate  for  "Educational"  advertisements 
I  of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words^  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Wednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street.  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


A^ETERMEN  WANTED  to  enroll  for  com- 
plete  practical  course  on  “Electrical  Meas¬ 
uring  Instruments  and  Meters.’’  Endorsed  by 
leading  electrical  men.  Write  for  booklet, 
“Instruments  and  Meters,’’  giving  full  infor¬ 
mation.  Fort  Wayne  Correspondence  School, 
No.  913  Shoat  Bldg.,  Fort  Wayne,  Ind. 


RENSSELAER  POLYTECHNIC  INSTI- 
•lA  TUTE,  Troy,  N.  Y. — Courses  in  Civil, 
Mechanical  and  Electrical  Engineering  and 
General  Science,  leading  to  the  degree  of  Civil 
Engineer  (C.E.),  Mechanical  Engineer  (M.E.), 
Electrical  Engineer  (E.E.),  andf  Bachelor  of 
Science  (B.S.).  Special  courses  in  Engineer¬ 
ing  and  Science.  Splendidly  equipped  new 
engineering  laboratories.  Send  for  catalogue 
to  the  Registrar. 


MItOCLUNEOUS 


The  rate  for  "Miscellaneous"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Wednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


I NVENTORS  secure  now  (at  half  cost  of 
*  patent)  governmental  promise  of  patent, 
affording  ample  time  for  selling  invention. 
Write.  No  charge  for  information,  estimates, 
and  candid  opinions  on  merits  and  salability. 
Edward  P.  Thompson,  M.  E.,  and  Electrical 
Expert  (registered  as  competent  and  reliable 
attorney  in  U.  S.  Patent  Office),  Department 
K,  Victor  Building,  Washington,  D.  C. 


VU. ANTED — .A  well-known  manufacturing  con- 
”  cern  of  high-class  electrical  specialties, 
with  eighteen  years’  successful  experience,  is 
looking  for  new  specialties  to  add  to  their  line 
on  a  royalty  basis.  Address  Dept.  “C,”  828. 
care  of  Electrical  World,  New  York. 


TO  TR-ADE — Real  estate  and  acreage  prop¬ 
erty  worth  $16,000.00,  in  new,  growina 
section,  for  electric  light  plant  or  controlling 
interest;  buyer  had  long  and  successful  experi¬ 
ence  building,  rebuilding  and  operating,  makes 
specialty  ot  making  plants  pay  dividends. 
References  given  and  reouired.  Address  No. 
1165,  care  of  Electrical  World,  New  York. 


I^ANUFACTURERS  are  hereby  advised  to 
immediatelv  register  their  trade-marks  in 
Chile  and  the  Argentine  before  the  opening  of 
the  Panama  Canal  to  commerce.  Delay  may 
result  in  confiscation  of  their  marks.  For  par¬ 
ticulars  write:  T.  DENNIS  LOCKLING,  Pat¬ 
ent  Solicitor,  Santiago,  Chile.  P.  O.  Box  1801. 


PROPOSALS 


The  rate  for  "Proposal"  advertisements  it 
15  cents  per  line,  payable  in  advance.  Remit¬ 
tances  and  copy  should  reach  this  office  not 
later  than  Wednesday,  12  o’clock  noon,  for 
the  next  succeeding  issue. 

Replies  may  be  sent  in  care  of  'Electrical 
World,  239  West  Thirty-ninth  Street.  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  adi’ertisers  may  desire. 


INVITATION  FOR  PROPOSALS.  TREAS- 
^  ury  Department.  Office  of  the  Supervising 
Architect,  Washington,  D.  C.,  December  12, 
1912.  Sealed  proposals  will  be  received  at 
this  office  until  3  o’clock  P.  M.  on  the  8th  day 
of  January,  1913,  and  then  opened,  for  a  con¬ 
duit  and  wiring  system,  gas  piping,  and  light¬ 
ing  fixtures  at  the  United  States  custom  house, 
Norfolk,  _  Va.,  in  accordance  with  drawings 
and  specification,  copies  of  which  may  be  had 
at  this  office  or  at  the  office  of  the  custodian, 
Norfolk,  Va.,  at  the  discretion  of  the  Super¬ 
vising  Architect.  OSCAR  WENDERO'rH, 
Supervising  Architect. 


-TREASURY  DEPARTMENT,  Office  of  the 
*  Secretary,  Electrical  Engineer  in  Charge 
of  Automatic  Scales,  Washington,  D.  C.,  De¬ 
cember  18,  1912. — Sealed  proposals  will  be  re¬ 
ceived  at  this  office  until  3  o’clock  p.  m.  on 
the  15th  day  of  January,  1913,  and  then 
opened,  for  furnishing  and  installing,  complete, 
automatic  weighing  and  recording  scales  for 
Customs  Service,  in  accordance  with  specifica¬ 
tions,  copies  of  which  may  be  obtained  at  this 
office  at  the  discretion  of  the  Electrical  Engi¬ 
neer.  James  F.  Curtis,  Assistant  Secretary. 


December  28,  1912. 
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FraHk  MicGovki 
PrM.-€M.  M(r. 


MacGOVERN  &  COMPANY,  INC., 

114  Liberty  Street,  New  York  City,  Phone  3375-SS76  Rector 


Joka  Mayar.  Ir. 
Vioa-Fraa.'TraM. 


OIRKCT  CONNECTED  ALTERNATING  CURRENT  UNIT* 

2  200  KW.,  Ft.  Wayne,  3  phase,  60  cycle,  2300  volts,  200  RPM., 

each  dir.  conn,  to  one  16-in.  x  24-in.  Hamilton  engine. 

1  165  Kva.,  Crocker-Wheeler,  3  phase,  60  cycle,  2300  volts,  200 
RPM.,  dir.  conn,  to  20-in.  x  18-in.  Harrisburg,  4-valve  engine. 

1  ISO  KW.,  G.  E.,  3  phase,  60  cycle,  2300  volts,  ISO  RPM.,  dir. 

conn,  to  12-in.  and  22-in.  x  30-in.  Rice  &  Sargent  cross  con¬ 

densing  engine. 

1  150  KW.,  Crocker- Wheeler,  3  phase,  60  cycle,  2300  volt^  200 

RPM.,  rev.  field,  direct  conn,  to  Porter  Allen  engine  16''xl2'', 
with  exciter  and  iianel. 

ROTARY  CONVERTERS 

2  200  KW.,  Westg.,  3  ph.,  60  cy.,  720  RPM.,  600  V.  D.C. 

1  100  KW.,  G.  E.,  3  ph.,  60  cy.,  1200  RPM..  550  V.  D.C. 

DIREOT  CONNECTED  DIRECT  CURRENT  UNITS 

1  300  KW.,  G.  E.,  250  v.,  M.P.,  6  pole,  comp,  wd.,  100  RPM.,  d.c. 
to  16*  and  30*x42*  Hamilton  Corliss  llH.  engine. 

1  150  KW.,  3-wire  unit,  consisting  of  2  75  KW.,  125  volts  (250 
volt)  (jen.  Elec.,  6  pole  generators,  270  RPM.,  dir.  conn,  to 
14J4"x16*  Payne  engine.  SPECIAL,  $1,500. 

PlaaM  Mnd  u«  dalallod  Information  rogarding  any  motorai  gonori 


D  C.  SELTED  DYNAMOS— 280  VOLT 

1  150  KW.,  Gen.  Elec.,  CLB.,  6  pole.  250-275  volu.  550  RPM. 

1  100  KW.,  Ft.  Wayne,  6  pole,  250  volU,  550  RPM. 

1  65  KW.,  Crocker-Wheeler,  6  pole,  250  volta,  900  RPM. 

1  42)i  KW.,  Sprague,  250  volts,  725  RPM. 

2  IS  KW.,  C.  &  C.  6  pole.  250  voIU.  800  RPM.  SPECIAL  flCO 

each. 

1  17H  KW.,  Wests.,  type  S.  250  volu,  1125  RPM. 

1  16  KW.,  Gen.  Elec.,  CLB,  6  pole,  250  volts,  750  RPM. 

1  IS  KW.,  Gen.  Elec.,  type  C£,  250  volu,  1300  RPM. 

DIRECT  CURRENT  MOTORS— 260  VOLT 

1  90  HP.,  Bullock,  4  pole,  1000  RPM.  SPECIAL.  $350. 

2  75  HP.,  Westinghouse,  type  M,  475  RPM. 

1  60  HP..  (Jen.  Elec.,  type  DLC,  700  RPM. 

1  55  HP.,  Gen.  Elec.,  type  (XB,  845  RPM. 

1  50  HP.,  Eddy,  4  pole,  675  RPM.  SPECIAL,  $250. 

1  50  HP.,  Westinghouse,  type  S,  650  RPM. 

1  40  HP.,  Westinghouse,  type  S,  930  RPM. 

2  35  HP.,  Crocker-Wheeler,  type  CM.  730  RPM. 

itara,  anglnaai  ate.)  yau  may  kava  far  aala  ar  wtak  la  garafeaaa 


We  Finance 

Elxtensions  and  Improvements 

to  Electric  Light,  Power  and  Street  Railway  properties  which  have  established 
earnings.  If  prevented  from  improving  or  extending  your  plant  because  no  more 
bonds  can  be  issued  or  sold,  or  for  any  other  reason,  correspond  with  us. 

Electric  Bond  and  Share  Company 

Paid-up  Capital  and  Surplus,  $]0,(XX),000  . 

71  Broadway,  New  York 

Dealers  in  Proven  Electric  Light,  Power  and  Street  Railway  Bonds  and  Stocks. 


THE 

COAL  &  IRON 

NATIONAL  BANK 

143  LIBERTY  STREET 

NEW  YORK 

ASSETS 

$S,«0«,0«« 

Exceptional  facllltiea  for  out* 
of-town  accounta 

2 

SPARKING 

reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out 
the  commutator,  wastes  power  and  may  cause  a  fire. 

.Ml  of  this  may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  com¬ 
mutator  in  good  condition  and  prevent  cutting. 

Absolutely  will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  after 

Send  for  Stick  50c  PER  STICK  $5.00  PER  DOZ. 

For  Sale  by  all  V  McLrNNAM  A  TO 

Supply  Houses,  or  IwlUttnilMIl  m  wUa  Manufacturers 

Room  411  —  130  Dearborn  St.,  CHICAGO 


WE  BUY  ELECTRIC  UGHT  AND  GAS  PROPERTIES 

operating  in  growing  and  prosperous  cities  of  5,(XX)  population  and  over,  that  have  been  m  succesdul  operation  for  three  or  more  years. 

We  also  are  always  in  the  market  for  hrst  mortgage  bond  iesues  on  such  properties.  Correspondence  Invited. 

JOHN  D.  CURTIS  &  COMPANY 

55  Wall  Street,  B  a  n  k  e  r  a  New  York  City.  N.  Y. 


Over  Half  the  Readers 

of  the  advertising  pages  depend 
upon  illustrations  to  attract  them. 
Are  your  advertisements  “attractive”  ? 


DIESEL  ENGINE  FOR  SALE 

Highly  economical  in  operation,  75  B.  H.  P.,  240 
R.  P.  M,,  together  with  its  compressor  and 
accessories. 

HOME  ELECTRIC  CO.,  Guttenberg,  la. 


VSf<|| 


No.  g — How  It  Saves  lime 


The  various  ways  in  which  the  reading  of  advertising  helps  technical  men  have 
been  referred  to  in  preceding  talks.  It  seems  worth  while  here  to  call  par¬ 
ticular  attention  to  the  fact  that  the  practice  of  reading  advertising  actually 
saves  time  instead  of  consuming  it. 

One  hour  a  week  devoted  to  reading  the  advertising  pages  of  the  World  will  keep 
the  reader  in  touch  with  what’s  what  in  the  machinery,  supplies  and  materials  with 
which  he  works.  Two  hours  a  week  devoted  to  the  same  reading  would  be  better, 
but  one  hour  will  do  very  well. 

Let  us  then  see  what  dividends  in  time  this  investment  may  be  made  to  yield. 

Take,  for  example,  a  call  by  a  manufacturer’s  representative.  If  the  man  on 
whom  he  calls  is  unfamiliar  or,  even,  only  vaguely  familiar  with  the  equipment  to  be 
discussed,  a  good  many  minutes  or  perhaps  hours  are  required  to  go  into  the  very 
points  which  the  manufacturer  has  been  describing  in  his  World  advertising.  If,  on 
the  other  hand,  the  call  is  made  on  a  man  who  has  been  reading  the  advertisements, 
he  is  ready  to  ask  questions  on  definite  points  which  are  not  clear  to  him  or,  perhaps, 
ready  to  talk  prices.  Here  then  is  one  big  source  of  time  economy. 

Take  another  case.  Suppose  an  undertaking  develops  conditions  requiring  special 
methods.  How  shall  it  be  done?  The  engineer  knows  all  one  method,  perhaps,  but 
has  no  exact  data  on  the  alternative.  Here,  then,  time  is  lost  in  getting  the  necessary 
information — and  time  lost  on  a  contract  means  dollars  lost.  Now  had  the  engineer 
been  following  his  World  advertising  pages,  he  would  have  had  definite  information 
at  his  fingers’  ends  and  so  would  have  saved  valuable  time. 

These  are  but  two  of  the  many  common  instances  in  which  the  precise  information 
gained  by  the  regular  reading  of  advertising  saves  valuable  time.  It  is  easy  enough 
to  multiply  instances  almost  indefinitely.  Time  is  saved  by  knowing  just  who  makes 
what,  by  knowing  whether  this  machine  or  that  one  is  best  under  certain  conditions,  by 
knowing  the  details  of  a  given  commodity  without  wading  through  a  bulky  piece  of 
descriptive  printed  matter,  without  the  need  of  getting  preliminary  information  through 
an  exchange  of  correspondence — and  so  on. 

The  point  is  that  the  regular  reading  of  advertising  is  not  a  drain  on  the  busy 
man’s  time,  but  on  the  contrary,  actually  conserves  time — the  busy  man’s  most  valuable 
asset. 


P,  5. — It  is  barely  possible  that  there  is  to  this  a  moral 
for  personal  application. 


thStraet  NttwYork’^ity 
lacleipKia.  OlevalaKd .  Ldifidotv 
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Adjustable  Speed  Motors 

are  furnished  in  any  speed,  horse¬ 
power  or  ratio. 

26  Standard  Frames 

from  which  to  choose 

Ik  to  150  H.  P. 

Husky  construction  throughout.  Will  operate  on 
fluctuating  voltage  circuits  with  remarkably  close 
speed  regulation.  C  &  C  Motors  have  been  man¬ 
ufactured  for  over  a  quarter  of  a  century.  Write 
for  details. 

C  C  Electric  (SL  Co. 

90  West  Street*  New  YorR 


Philadelphia 

Chicafo 

Birmingham 

Honaton 


Baltimore 

Norfolk 

Pittabnrgh 

St.  ^..ouia 

Indianapolis 

Columhu 


Profit  by  Our  17  Years 
of  Motor  Experience 

Tell  us  your  factory  or  shop  needs,  and  we’ll  give  you  the  benefit  of 
our  expert  knowledge  gained  in  17  years  of  motor-making  and  experi¬ 
menting. 

We  make  a  specialty  of  small  motors— concentrate  every  energy  of  our 

immense  factory  on  this  one 
product  and  nothing  else. 

And  through  successfully 
solving  the  needs  of  thou¬ 
sands  of  others  in  these 
years,  we  believe  we  are  best 
fitted  to  solve  yours. 

Motora  for 
Specific  Purpoaea 

'  Compact,  concentrated  de¬ 

pendable  power  for  any  requirement  where  from  1/30  to  15  h.p.  is  needed. 

Pobbms  &  M  vers 
'BTANDARd'MoTors 

Besides  our  regular  types  and  sizes,  we  are  prepared  to  meet  special 
requirements  with  designs  or  modifications  on  which  our  Engineering  De¬ 
partment  will  confer  with  you. 

The  Robbins  &  Myers  Co.*  Springfield*  Ohio 

Branches  and  Agencies  in  All  Principal  Cities 

We  also  manufacture  the  famous  line  of  “Standard”  Electric  Fans — 
direct  or  alternating  current. 


All  Over  Europe* 
Morganite  Brushes 

are  giving  admittedly  superior  service.  Their  low 
coefficient  of  friction  and  high  radial  conductivity  in¬ 
sure  sparkless  commutation. 

Give  us  the  data  on  one  of  your  most  troublesome 
machines,  and  we  will  send  a  sample  set  of  brushes 
that  will  stop  the  trouble. 

The  Morgan  Crucible  Co.,  Ltd. 

114  Liberty  Street*  New  York  City 

LEWIS-ROTH  CO.,  Denckla  Bids.,  Philadelphia.  Pa. 
INDIANAPOLIS  BRASS  CO.,  Indianapolis,  Ind.  3 


L-iricoln  IVlotors 

impregnated  with  our  special  oil  and  waterproof 
varnish. 

Operate 
Under  Water 

All  windings  both 
direct  and  alternat¬ 
ing  current  are  insu¬ 
lated  in  the  same  way. 

LINCOLN 
ELECTRIC 
C  O  IVl  I»  AN  Y 

Kelley  Ave.  &  38th  St. 

Clevilapd.  O. 
918  Monadnock  Bldg., 

Chicaoo,  III. 


Speer  High-Grade  Bnubet 

have  been  adopted  as 
standard  by  the  largest 
manufacturers  of  dec- 
trical  machinery  in 
the  United  States. 

Why  Not  Your 

Speer  Carbon  Co. 

St.  Mary’s,  Pa. 


Corliss  ;IfrtCtlonlesi£!  Brushes  and  our  advice  are 
worth  more  than  cheap  brushes  and  no  advice. 

CORLISS  CARBON  COMPANY 

BRADFORD,  PA. 

Branch  Office,  Cincinnati,  Ohio 
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THE  FRANCKE  FLEXIBLE  COUPLING 

USES  FLEXIBLE  PINS  INSTEAD  OF  RIGID  BOLTS 

IT  IS  AS  SIMPLE  AS  A  RIGID  COUPLING 

ALL  METAL— NO  RUBBER,  LEATHER  OR  FIBER.  ANY  SIZE,  ANY  POWER,  ANY  SPEED,  ANY  PLACE 

FLEXIBLE  IN.ALL  DIRECTIONS 

FOR  DIRECT  COUPLED  SHAFTS 

DON’T  BE  RIGID  SmITH-SeRRELL  CO.,  |NC.  ^°e>rYorfcS 

SEND  FOR  BULLETIN 


GENERAL  SALES  AGENT  FOR 

THE  FRANCKE  CO. 


ABOLISH  COMMUTATOR  TROUBLES 

flat  spots  and  high  mica — ^by  instalhng 

“Le  Carbone”  Brushes 

on  your  generators.  Actual  trial  on  your  own  machines  will  demonstrate  their 
superiority. 

^V•  J.  JeandrOllj  174  Fulton  street,  New  York 


JORDAN  COMMUTATOR  TRUING  DEVICE  | 

This  device  will  true 
your  commutator 
without  removing  the 
armature;  easy  to  at¬ 
tach  and  operate. 

Does  not  take  large 
cuts,  which  shorten  the  life  of  a 
commutator;  no  dragging  of  copper 
across  the  insulation  between  the 
bars,  thereby  short-circuiting  the 
same,  and  will  soon  pay  for  itself. 

This  tyjie  device  can  very  read¬ 
ily  be  attached  to  dynamos  or 
motors  and  is  especially  intended 
for  machines  having  small  diame¬ 
ter  commutator  or  collector  ring. 

Silver  Medaj  Award  Jamestown  Ex 
position.  Write  for  catalog  No.  3, 
with  list  of  users,  prices,  etc. 

Patented  April  26.  1898;  May  16,  _  ^  ^ 

1905;  Sept.  6,  1910,  and  Jan  24,  Front  View  of  Type  J  Commu- 
1911.  Other  patents  pending.  tator  Truing  Device  attached 

to  Crocker-Wheeler  Motor. 

JORDAN  BROTHERS,  Inc.,  74  Beckman  Street,  N.  Y.  City 


High-Grade  Carbon  Brushes 

The  heads  of  a  thousand  dynamo  rooms  state  positively 
over  official  signatures  that  LE  VALLEY  VITAE 
CARBON  BRUSHES 

Actually  save  their  first  cost  again  and  again; 

Save  time,  labor  and  annoyance; 

Save  commutators,  keeping  them  unscratched  and  glossy; 
Save  shut-down  losses  and  repair  bills; 

Save  and  make  reputations  for  men  and  machinery; 

Are  in  fact  the  one  absolutely  proven,  generally  admitted 
high-grade  Carbon  Brush,  worthy  of  complete  dependence 
and  exclusive  use  in  all  places  under  all  circumstances. 

Le  Valley  Vitae  Carbon  Brush  Co. 

4123  Park  Ave.,  New  York  City 

Catalogs  and  Testimo.iials  on  Application 


Rkhmond  Polyphase  Motors 

Vtll  Reduce  Your  Operating 
Expense 

XSaasN.  Puilt  in  sizes  from  H  to 
\  1^0  II.P.  2  phase  and  3 
I  ♦!  I'hase.  lUilletin  No.  14  de- 

V  J^'  y  J  scribes  them  fully.  Write 

jEitiimonb  ClrctrU  Co. 

Richmond,  Virginia 


SPLITDORF 
\4agnetos  Plugs  Colls 

SPLITDORF  IGNITION  devices  for  the  hydrocarbon  engine  are 
guaranteed  to  give  eminent  success.  Write  for  a  catalog. 

SPLITDORF  ELECTRICAL  CO. 

98  Warren  St.  NewarK.  N.  «J. 


SPECIAL  ELECTRICAL  SHEETS 

Of  Silicon  Alloy  Steel,  Patented.  Highest  grade^  Electrical  Sheets  man* 
ufactured  for  traniformera,  dynamos  and  motors;  insuring  minimum  heat* 
ing.  maximum  capacity,  non-aging.  Other  standard  sheets  are  American 
Armature,  U.  S.  Electrical,  and  Pole  Face.  Write  for  full  information. 

American  Sheet  and  Tin  Plate  Company,  H|HB9Z||ES 

PITTSBURGH 


-p 
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The  Electrical  Salesman  gets  assurance,  from  the 
Home  Office,  by  Long  Distance  Telephone,  of 
the  Delivery  of  Goods  within  Specified  Time. 

American  Telephone  and  Telegraph  Company 

AND  ASSOCIATED  COMPANIES 

One  Policy  One  System  Universal  Service 


You  may  dampen  or  spatter  this 
Eck  If  you  will. 

But  the  motor  will  carry  loads 
perfectly  still. 

It’s  the  motor  for  locations  laden 
■with  dampness  or  dust — metal,  wood, 
wool,  etc. 

ECK  ENCLOSED  MOTORS 

are  preeminently  adapted  for  work  under  unfavorable 
conditions.  %  to  10  H.P. 

They  are  fully  described  and  listed  in  the  Eck  Data 
Book.  Bulletin  No.  40. 

ECK  DYNAMO  &  MOTOR  CO. 

BELLEVILLE,  N.  J.  3 


THe  Demand 

for  a  line  of  small-po'wer,  low-cost  motors,  has  led  us 
to  build  our  line  of 

Type  ••W*"' 
Peerless  Motors 

They  are  built  especially  for  driv¬ 
ing  small  pumps,  tob  presses,  auto¬ 
matic  pianos,  housenold  washing  ma¬ 
chines,  hat  cleaners,  small  lathes  and 
other  light  machinery.  Alternating  cur¬ 
rent  motors  of  corresponding  sizes. 

Ask  for  bulletins  describing  our  en¬ 
tire  line. 

TKe  Peerless  Electric  Co. 

AnH  Maiti  OfficA! 


Burke  Electric 
COMPAIMY 


"THIS  BULLETIN  107-A  is  its  own  advertisement  and  is  free 
on  your  request.  You  will  be.  a  ^better  posted  electrical  man 
if  you  get  it  and  read  it." 


BURKE  ELECTRIC  COMPANY 


PrincipsU  Office  GBk  Worka 
BRIE,  PA.  3 
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Centra!  Station  Capacity 

and 

Triumph  Induction  Motors 

The  remarkably  high  power 
factor  of  Triumph  Motors  is  due 
to  the  large  number  of  slots  em¬ 
ployed  in  both  rotor  and  stator, 
small  air  gap,  correct  slot  propor¬ 
tions  and  correct  proportions  of  pole 
arc  and  core  length.  These  features 
represent  a  design  unexcelled  for 
producing  high  power  factors. 
Bearings  of  liberal  design  ensure 
correct  alignment  at  all  times. 

Bulletin  W  sent  on  request. 

THE  TRIUMPH  ELECTRIC  CO. 

Cincinnati,  O.  Branches  in  Principal  Cities 

! _ 


This  motor  runs  at  any  speed  and  develops  a  constant  output  over  any  range 
up  to  1  to  10.^  The  speed  changes  are  obtained  by  a  simple  mechanical  method 
which  consists  in  shifting  the  motor  armature. 

No  Electrical  Controller  Used 

Write  for  Folder  lOE  which  tells  in  detail  why  this  motor  is  the  ideal  drive  for 
machine  tools,  printing  presses,  laundry  machinery,  etc. 

We  can  also  furnish  Constant  Speed  Motors  for  A.  C.  or  D.  C  circuits. 

Reliance  Elect rlc& Engineering 

1046  Ivanhoe  Road  Cleveland,  Ohio 


ROTHMOXORS 


New  York,  243  Canal  St. 
Philadelphia,  Herd  Bldg. 
Pittsburgh,  1415  Keenan  Bldg. 
Cincinnati,  126  W.  2d  St. 

San  Francisco,  Monadnock 
Bldg. 


Are  sold  under  a  guarantee 
that  reflects  our  confidence  in 
their  performance  —  a  confi¬ 
dence  that  is  justified  by  the 
satisfaction  they  have  given 
under  the  most  severe  con¬ 
ditions. 

BLOWERS 

GRINDERS 

FOUSHERS 

ROTH  BROS.  &  CO. 

1400  W.  Adams  SI. 
cmcAGO 


Is  Your  Material  HEAVY? 
This  Portable  DriU  Is  LIGHT 

Take  the  tool  to  the  work 

instead  of  taking  the  work  to  the  tool. 

It’s  a  perfected  combination  of  Stow  Flexible  Shaft  and  In¬ 
closed  Multi-Speed  Motor,  which  gives 

The  Exact  Speed  Required 

for  any  drilling,  tapping  or  reaming  operation  within  the  ca¬ 
pacity  of  the  tool. 

Rheostat  and  starting  box  are  eliminated — an  absolutely  un¬ 
broken  range  of  speeds  is  secured  by  a  turn  of  the  hand  wheel. 

A  reel  with  60  feet  of  insulated  wire  enables  you  to  work 
at  a  distance  from  the  nearest  source  of  power. 

This  outfit  is  fully  described  on  p.  47  of  our  Catalog  No.  13 — 
write  for  your  copy. 

Stow  Manufacturing  Co. 

Binghamton,  N.  Y. 

Selson  Engineering  Co.,  85  Queen  Victoria  St.,  London,  Eng. 
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HEAT  OR  POWER  ? 

Which  Will  You  Have  in  a  Motor  ? 

Performauice  Curves  showing  comparative  operating  characteristics. 

They  are  taken  with  both  motors  working  against  full  torque. 

Every  watt  of  electricity  measured  by  the  meter  is  converted  into  one  of  two  things — WORK  or  HEAT. 

KIMBLE 

Single  Phase  Alternating  Current 

MOTORS 

get  the  maximum  WORK  out  of  the  current,  and  minimum  heat— especially  at  speeds  below  maximum, 
which  means  speeds  at  which  most  motors  are  operated  most  of  the  time. 


GOD  60 


AOO 


1/2  H.  P.  KIMBLE  Single-Phase  Variable-Speed 
Alternating-Current  Motor,  Brush-Shift  Control 

Study  the  diagrams. 

Don’t  you  see  that  the  best  polyphase,  variable 
speed  motor  is  efficient  only  at  maximum  speed,  and 
the  more  the  speed  is  reduced  the  more  power  is 
converted  to  useless — and  perhaps  harmful — HEAT 
in  the  controller  box. 

At  full  speed  both  motors  consume  565  watts  and 
turn  66  per  cent,  of  it  into  WORK. 

At  half  speed  the  KIMBLE  SINGLE  PHASE 
uses  and  meters  only  350  watts,  while  the  polyphase 
uses  565  watts,  throwing  away  205  watts  of  it  in 
HEAT. 

At  quarter  speed  the  KIMBLE  SINGLE  PHASE 
consumes  only  235  watts,  while  the  polyphase  con¬ 
sumes  the  same  565  watts  and  wastes  330  watts — or 
more  than  half  its  input  in  HEAT  at  the  controller. 

Reducing  Speed  on  Kimble  Single  Phase 
Variable  Speed  Motors  reduces  operating 
cost  correspondingly. 

This  can  be  said  of  no  other  motor. 

Furthermore,  speed  changes  up  or  down  the  scale 
are  made  by  imperceptible  gradations,  and  not  by  a 
few  arbitrary  “steps.” 

No  Rheostat  or  other  outside  controlling 
device  is  used  with  Kimble  Single  Phase 
Motors. 

We  employ  a  novel  brush-shift  control,  and  ONE 
LEVER  (that  is  part  of  the  motor)  accelerates,  re¬ 


Vz  H.  P.  Polyphase  Variable-Speed  Alternating-Cur¬ 
rent  Motor  with  Rheostatic  Control 

tards,  or  reverses  the  motor.  (All  but  our  %  H.  P. 
size  are  instantly  reversible  from  any  speed  to  any 
speed.) 

A  WONDERFUL  MOTOR  FOR  PRINTERS 

We  build  two  series  of  motors  specially  for  PRINTING 
PRESSES  (small  and  medium  sizes  for  jobbers;  larger  sizes  for 
cylinder  presses)  and  the  Kimble  Printing  press  motor  has  made 
such  a  record  for  itself  in  the  past  six  years  of  continuous  use 
in  hundreds  of  shops  that  every  dealer  in  motors,  and  every 
central  station  manager  will  find  every  live  printer  in  alternating 
current  territory  a  ready  convert  to  the  use  of  the  individu^ 
KIMBLE  motor  in  place  of  line  shaft  or  foot  power. 

The  instant  and  flexible  control  of  speeds  ^  the  pressure  on 
a  foot  lever,  and  especially  the  remarkable  efficiency  of  Kimble 
Motors  at  reduced  speeds  means  such  a  great  saving  in  both  time 
and  current,  and  such  a  large  average  increase  in  output  per 
man,  that  the  printer  who  thinks  he  objects  to  individual  motoi 
“expense”  has  no  argument  lefL 

MANY  OTHER  USES — Alternating  Current  Only 

Every  form  of  power  user  who  wishes  the  most 
WORK  per  KW  he  pays  for,  and  whose  load — like 
the  printer’s — is  fairly  uniform,  and  who  can  increase 
output  and  reduce  spoilage  by  instant  and  flexible 
control,  is,  like  the  printer  an  easy  convert  to  the 
Kimble  System. 

GET  OUR  PROPOSITION 

We  are  busy  assigning  territory  for  1913.  The 
Kimble  contract  will  mean  a  fine  increase  in  your 
business. 

Send  for  catalog  and  prices. 


KIMBLE  ELECTRIC  COMPANY 


1127  Washington 
Blvd. 


Chicago 
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0.  B.  Transformer  Compound 

is  the  original  oil-proof  transformer  com¬ 
pound.  We  recommend  it  as  the  only  solid 
compound  that  is  absolutely  oil-proof,  that  can 
be  successfully  used  for  the  impregnation  of 
transformer  coils  designed  to  operate  in  oil. 

It  has  remarkable  dielectric  strength,  is 
waterproof,  and  absolutely  unaffected  by  min¬ 
eral  oils. 

Write  for  our  booklet,  “Insulating  Specialties” 

STANDARD  VARNISH  WORKS 

New  York  Chicago  London 

International  Vainish  Co.,  Limited,  Toronto,  Canada 


The  Bryant-Bery 
Commutator  -  Truer 

CAN  YOU  AFFORD  TO  BE  WITH¬ 
OUT  THIS  TIME,  MONEY,  LABOR 
AND  WORRY-SAVING  DEVICE? 

No  more  removal  of  armatures  I 
Absolutely  universal  I 
Grinding  makes  slotting  unnecessary! 
No  tearing  or  breaking  of  insulation  I 
Write  for  descriptive  Bulletin. 

Bryant-Bery  Steam  Turbine  Co. 

Detroit,  Mich.,  U.  S.  A. 


Carpenter  s  Tools  \r;/ 
Cut  Threads  Accurately  \X 

Tap  or  die,  they  can  be  depended  Registered 
upon  for  accurate,  smooth,  clean  threads. 

AVe  are  prepared  to  furnish  Machine  Screw 
Taps  and  Dies  to  the  New  Standard  adopted 
by  the  American  Society  of  Mechanical  En¬ 
gineers. 

J.  M.  CARPENTER  TAP  &  DIE  CO. 

PAWTUCKET,  R.  I.,  U.  S.  A. 


How  to  Reduce  Friction 
Vibration,  Wear  and 
Noise 

Q  ^  is  cj^lained  in  our  book  on  rawhide 
gearing  in  which  the  good  points  of 

K  CHICAGO  Rawhide 
Gears  and  Pinions 

are  pointed  out 

THE  BOOK  AND  SAMPLES  FREE 
The  Chicago  Rawhide  Mfg.  Co. 

75-77  Ohio  Street,  CHICAGO.  ILL. 

492  Atlantic  Ave.,  BOSTON,  MASS. 


Reports  of  Our  Tests 
Will  Help  Your  Salesmeu 


Electrical  Testing  Laboratories 

80th  St.  and  East  End  Ave.,  New  York 


la  operation. 


The  wise  manufacturer  by  constant  testing 
keeps  informed  of  the  quality  of  his  output  and 
by  applying  the  knowledge  thus  obtained  to  the 
betterment  of  his  product  holds  his  customers. 
Some  of  the  larger  manufacturers  maintain 
laboratories  for  their  own  benefit,  yet  even  they 
recognize  the  value  of  independent  tests  and 
send  us  occasional  orders.  To  the  smaller  man¬ 
ufacturers  we  are  of  the  most  help,  and  many 

rely  upon  us 
for  information 
which  is  of 
great  value  in 
develop- 
ing  their  prod¬ 
uct  or  in  main- 
t  a  i  n  i  n  g  the 
value  at  a  high 
standard. 

A  word  from 
you  will  bring 
e  X  p  1  a  n  a  - 
tory  booklets — 
write ! 


SINGLE  PHASE  MOTORS 


are  particularly 
adapted  to  the 
operation  of  pumps 
for  house  water 
supply  systems. 


They  are  self¬ 
starting  under  full 
load  and  can  be 
installed  and  oper- 
a  t  e  d  successfully 
with  float  or  pres¬ 
sure  switches. 


Any  size  with 
interchan  g  e  a  b  1  e 
voltage  cormec- 

tions  (104  —  208 
volts)  between  \ 
and  40  H.P.,  25 
to  1 40  cycles. 


CENTURY  ELECTRIC  CO 


NEW  YORK  OFFICE: 
Hudson  Terminal 
30  Church  St. 


Main  Office  and  Works 
19th  and  Olive  Sts. 
ST.  LOUIS,  MO. 


It’s  Hardly 
Probable 


That  the  foremost  electrical  engi¬ 
neers  and  manufacturers  would 
use  Rockwood  Paper  Pulleys  if  they  didn’t  possess  real 


merit. 


You  Would  Profit  Immensely  if  You’d  Only 
Follow  the  Dictates  of  Their  Experience 

ROCKWOOD 
PAPER  PULLEYS 

are  sold  on  the  basis  of  proven  merits.  Our  sales 
records  show  that. 

We  would  like  to  number  you  one  of  our  satisfied 
customers.  Our  files  are  full  of  engineering  data  and 
testimonials  covering  the  adaptation  of  our  pulleys  to 
varied  lines  of  work.  If  you  are  interested  in  any 

particular  or  special  feature  of 
belt  driving,  we  would  be  glad  to 
be  of  assistance  to  you. 


The  Rockwood  Mfg.  Co. 

INDIANAPOUS,  INDIANA.  U.  S.  A, 


]  . 
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BUILT  BY  WAGNER  ELECTRIC 


THE  PUBLIC  SERVANT  is  the  new 

BW  Polyphase  Induction  Motor 

THE  PUBLIC  SERVANT  represents  a 
great  electrical  im¬ 
provement  and  com¬ 
bines  characteristics 


HIGH  STARTING  TORQUE 
LOW  STARTING  CURRENT 

efficiency  not  found  in  any  other 
HIGH  POWER  FACTOR  n  ,  ,  „  . ,  ^ 

ABSOLUTELY  SELF  STARTING  Po'Y  P^ase  Motor. 


UNDER  HEAVY  LOADS 
NO  STARTER  NEEDED 


Write  for  bulletin  894, 


T?Sa2iiei£3edricManii£ad^^ 

Sami'  l/otiis,  Missouri 


2174 


Leaders 

Among  the  builders  of 
small  generators  for  ig¬ 
nition,  lighting  and 
starting,  use 

NORMA 

BALL 

BEARINGS 


Here  is  a  partial  list  of  those  who  have 
adopted  Norma  Bearings  after  exhaust¬ 
ive  tests  and  comparisons: 


BOSCH 

DEACO 

DELCO 

EISEMANN 

HERZ 

MEA 


REMY 

The  approval  of  these  builders  is  one  strong  reason 
why  you  should  investigate  Norma  Bearings.  They 
help  maintain  the  reputation  of  the  best  machines. 

THE  NORMA  COMPANY 

OF  AMERICA 

22-26  Vesey  Street, 


New  York  City 


December  26,  1912. 
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In  a  paper  read  before  the  convention  of  the  National 
Machine  Tool  Builders’  Association,  New  York, 
Oct.  10,  1911,  Dr.  Winthrop  Talbot  said; 

“Whatever  measures  are  adopted  for  improving  the 
conditions  of  labor  benefit  the  business.  They  are 
undertaken  in  the  spirit  of  service — not  of  charity. 
It  is  difficult  to  conceive  of  any  phrase  more  unconscious¬ 
ly  hypocritical  than  the  common  expression,  ‘We  have 
done  a  great  deal  for  our  employees,'  when  the  fact  is 
rather:  ‘  We  have  done  a  great  deal  to  make  conditions 
favorable  for  profitable  work.'  ” 

This  is  especially  true  where  New  Process  Pinions 
are  substituted  for  noisy  metal  ones.  The  workman 
who  is  expected  to  do  much  accurate  work  in  noisy 
sunoundings  is  as  seriously  handicapped  as  a  racehorse 
running  in  mud.  As  long  as  the  man’s  mind  is  fresh 
he  puts  up  with  the  noise  with  no  apparent  ill  effects, 


but  the  noise  gradually  “gets  him,"  irritates  and  ener¬ 
vates,  and  both  the  quality  and  quantity  of  his  output 
fall  below  what  they  should  be. 

We  can  cite  instance  after  instance  where  the  replace* 
ment  of  metal  to  metal  by  metal  to  New  Process 
Rawhide  gear  contacts  has  quieted  drives  and  elimi¬ 
nated  harmful  vibrations  that  tended  to  destroy  the 
machines  and  to  spoil  the  finish  on  their  product. 

New  Process  Pinions  are  easily  the  most  durable, 
strongest  and  most  satisfactory  non-metallic  gears  on 
the  market,  and  where  properly  installed  wear  like 
metal.  We  are  prepared  to  prove  our  clainu  by  ref¬ 
erence  to  numerous  installations  on  all  sorts  of  machines, 
on  which  New  Process  Pinions  are  successfully  used. 

Write  for  literature  and  quotations.  Our  engineers 
will  gladly  figure  with  you  if  your  requirements  are 
special. 


NEW  PROCESS  IS  TO  ALL  OTHER  RAWHIDE  AS  STEEL  IS  TO  IRON 

Hu  New  Process  Raw  Hide  Co. 

OFFICE  fi WORKS  SYRACUSE,  N  .Y. 

RE6.  U.S.  PAT, off. 

CANADIAN  AGENTS:  Robert  Gardner  A.  Son,  Ltd.,  Montreal. 


I 


58 


r 


ONE  OF  SIX  UNITS 


PELTON 


FRANCIS  TURBINES 


meet  the  conditions  of  small  and  medium  size  central  stations 
better  than  any  other  type  of  low  and  medium  head  wheel. 

Their  operating  characteristics  remain  constant  over  a 
wider  range  of  conditions,  while  close  regulation  is  obtained 
under  the  most  severe  conditions. 


If  you  contemplate  the  installation  of  addi¬ 
tional  wheel  capacity,  let  us  look  over  your  con¬ 
ditions.  We  can  probably  offer  you  some  valua¬ 
ble  suggestions. 


PELTON  WATER  WHEEL  COMPANY 


2331  Harrison  Street, 
San  Francisco,  Cal. 


91  West  Street 
New  York,  N.  Y 


7200  H.P.  each,  225  R.P.M.,  100  feet  head.  Built  for  the 
Great  Falls  Water  Power  and  Townsite  Co.,  Great  Falls, 
Montana.  These  turbines  when  tested  in  place  gave  an 
efficiency  of  88%  at  7-10  and  8-10  gate  opening. 


Francis  Turbines  of  145,000  H.  P.  now  in  daily  use 


Turbines  designed  to  meet  ail  requirements 
for  heads  from  3  ft.  to  600  ft. 


Write  us  if  interested. 


S.  MORGAN  SMITH  CO.,  -  York,  Pa. 


AHir^iT  176  Fcdcfsl  St**  Sostoi!*  M&ss* 

BRANCH  OPPlCbb.  644  American  Trust  Bldg.,  Chicago,  Ill. 


VoL..^,  No.  26. 


N.  14  (Jovernor. 
60,000  ft.  11).  eai)a<ity. 


FIRST  OF  ALL— RELIABILITY 

The  production  of  every  one  of  our  standard  governors 
is  the  result  of  long  continued,  painstaking  labor  and 
conscientious  care  on  the  part  of  our  employees.  Our 
machines  are  governing  many  million  horse-power  of 
water  wheels  throughout  the  world. 

Write  us  if  you  have  difficult  problems  to  solve. 

THE  LOMBARD  GOVERNOR  CO. 

ASHLAND,  MASS. 


Samson  Hydraulic  Turbines 

3000  Horse  Power 

This  illustrates  one  of  two  units  installed  for  the 
Virginia  Passenger  &  Power  Co.,  Richmond,  Va. 
Each  unit  consists  of  SAMSON  horizontal  shaft  tur¬ 
bines  direct  connected  to  generator.  Head  of  water 
25  feet,  total  capacity  3000  H.  P.  We  would  like  the 
opportunity  of  bidding  on  yotir  requirements  in  the 
way  of  turbines  as  we  are  fully  prepared  to  furnish 
the  latest  and  best  desien  01  ttubine  work.  Shall 


we  send  you  a  catalog? 

JAMES  LEFFEL  &  CO. 

308  Lagonda  Street,  Springfield,  Ohio,  U.  S.  A. 
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t  Special 

Blankiiig,Trimtning,  Piercing  &  Forming 
DIE  WORK 

Solicited 

The  eolumbus  Die,  Tool  &  Machine  Company 

eolumbus.  Ohio 


Our  Governor  Department 

The  Improved  Governor 

For  Water  Wheels  in 

TWO  VK£KS  O.  n  sixty  day  trial 

HOLYOKE  MACHINE  CO.,  WORCESTER,  MASS. 


ATER 

HEEL 


GOVERNORS 


TRUMP  TURBINES 


An  styles  and  designs  built  to  suit  your  loca¬ 
tion.  Send  at  once  for  our  illustrated  catalog. 


Reliable — on  the  job — every  day  and  minute — because  made  right. 
Close  regulation  for  wheels  of  every  make  and  size — any 
kind  of  load — any  head.  Fully  guaranteed. 

GOVERNOR  DEPARTMENT,  Troy 

LUDLOW  VALVE  MANUFACTURING  CO.,  New  York 


THE  TRUMP  MFG.  COMPANY 
Colombia  &  Greenmoont  Aves.,  Springiield,  Ohio 


TROLLEYS 


VALVE  and  FiniNGS 

Sizes  for  all  Purposes 

Complete  Piping  Systems 

PITTSBURGH  VALVE,  FOUNDRY  &  CONSTRUCTION  CO. 

PITTSBURGH.  PA. 


MARIS  BROS 

PHILADELPHIA 


A  Governor  You  Can  Rely 
Upon  to  Meet  the  Most 
Elxacting  Requirements 


— thrust  troubles,  repair  expense,  a 
good  per  cent  of  fuel  cost  and  all  other 
pump  evils. 

Alberger 

Centrifugal  Pumps 

Volute,  and  Turbine,  are  making  good 
on  all  purposes  to  which  Centrifugal 
Pumps  can  be  put.  Especially  in 
the  largest  Power  Plants  everywhere. 
Capacities  of  from  50  to  100,000  gallons 
per  minute. 

Write  u(  for  Catalogoe 

Alberger  Pump  and  Condenser  Co. 

140  CEDAR  STREET,  NEW  YORK 

Chicago  St.  Louia  San  Francisco  Pittsburg  4 


WeVe 

Elimin¬ 

ated 

Accident 

Liability 


The 

WOODWARD 

Oil- Pressure 
Water-Wheel 
GOVERNOR 


SPECIAL 

DESIGNS 


This  governor  is  one  of  the 
greatest  achievements  in  the  en¬ 
tire  industry  of  governor  build¬ 
ing. 

We  can  truthfully 
___  .  say  that  in  this 

improved  oil-pres- 
sure  type  of  gov- 
ernor,  we  have 
QH  completely  over- 

come  every  fault 
common  to  water- 
1^^  ^ wheel  governors. 

Bulletin 
shows  all  improve- 
ments  in  a  clear 
and  interesting 
imjy  manner  by  apeci- 

fications,  dimen¬ 
sion  drawings,  and 
pbotograabs.  A 

(copy  will  interest 
A  you.  Shall  we 

send  it? 


We  also  build  a  complats  lins  of  machanical  govarnors. 


WOODWARD  GOVERNOR  CO. 

42  Yeara  in  the  Bualneaa  ; 

a  Rockford,  ni..  U.  S.  A. 


202  MUl  Street, 
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OU  can  double  the  output  of  your  boilers 
without  fear  of  a  visit  from  the  smoke 
inspector  if  you  have 


WITHOUT 

sivioke: 


Ask  for  Booklet 

Mechanical  Control  of  Air  and  Coal 
igi2  Edition 


Taylor 

Stokers 


American  Engineering  Company,  Philadelphia,  Pa. 

Machinists  and  Founders  16-io6 


Central  Power  or  Electric  Lighting  Plants  Convert  Waste  Steam  into  Profit  Through 

** MICHIGAN”  Steam  Pipe  Casings! 


SELL  YOUR 
WASTE  HEAT 


SAVE  YOUR 
HEAT  ENERGY 


A  Tin  Lined  Wood  Casing  for  Insulating  Underground  Steam  Pipes  which  is  composed  of  the  Most  Efficient  Non-Conductive  Materials  Known. 

THE  MICHIGAN  PIPE  CO.  absolutely  waterproof  CITY,  MICH.  1 


Over  11,000  of  these 

plants  in 

.  t 


They  will  save  from  $1,842  to 
$2,350  per  year 


We  can  show  you  definite  figures  in  proof  of 
these  amounts  annually  saved  by  OTTO  Suc¬ 
tion  Gas  Producers. 

We  can  refer  you  to  over  108,000  satisfied  users 
of  OTTO  Engines. 

Our  New  Bulletin  No.  24  goes  into  details. 
Shall  we  send  you  a  copy? 


The  Otto 

Gas  Engine  Works 

3207  Walnut  St. 
PHILADELPHIA,  PA. 


The  striking  feature  of  Dixon’s 
Graphite  Brushes  is  the  commu¬ 
tator  wear  they  save. 

You  won’t  have  to  turn  down  your  com¬ 
mutators  at  intervals  if  you  use  Dixon’s 
Graphite  Brushes.  Their  lubricating  na¬ 
ture  makes  this  unnecessary. 

Booklet  47-M  free  on  request. 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  N.  J.  1 


"deming  pumps* 

FOR  OPERATION  BY  ELECTRIC  MOTOR, 
GAS  OR  GASOLINE  ENGINE,  OR 
BELT  DRIVEN  FROM  LINE  SHAFT. 
CONTINUOUS  FLOW  FROM  DISCHARGE. 

Tell  Us  the  Conditions 

The  Deming  Company 

Salem  ::  ::  Ohio 

Hand  (»nd  Power  Pumps  for  All  I  ses 
HENION  &  HI  BBEI.L  ::  Chicago 

HARRIS  PI  MP  &  SI  PPI.Y  CO.  Pittsburg 
RAI.IMI  B.  CARTER  CO.  ::  New  York 
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The  Public  Demand  for 
Artificial  Ice 

is  based  on  the  fact  that  it  is  purer  and  more  attractive 
than  the  natural  article.  That  is  why  you  can  easily 
sell  all  the  ice  you  can  make  with  a 

York  Ice-Making  Plant 

The  income  from  this  source  is  practically  “velvet" — 
you  need  not  add  to  your  office  or  operating  force — 

and  the  ice-making 
load  is  carried  at 
times  when  your  reg¬ 
ular  load  is  light. 


York  Bulletins  de¬ 
scribe  a  wide  variety 
of  plants  suitable  for 
the  needs  of  large  or 
small  stations.  Write 
for  them. 


YORK  MANUFACTURING  CO.,  York,  Pa. 

Larseat  Ice-Machine  Manufacturers  in  the  World 
General  Western  Office:  Monadnock  Block,  Chicago 
Export  Office:  72  Trinity  Place,  New  York 


THE  CHAMPION 

OF  THE 

ISOLATED  PLANT 


The  American-Ball  Angle  Compound  Engine 
has  proved  its  superiority  for  isolated  plants 
where  the  exhaust  steam  is  used  for  heating  or 
industrial  purposes. 

The  “Angle  Compound”  has  found  a  growingfield. 

Because  where  the  exhaust  steam  is  used  for  heating 
drying  or  any  other  service,  electric  power  may  be  pro¬ 
duced  for  about  2  cents  per  KW  hour,  and  it  is  impossible 
for  central  stations  to  meet  this  rate  without  losing  money. 

Because  the  “Angle  Compound”  is  designed  especially 
for  isolated  olant  service,  and  represents  the  highest  de- 


We  have  preMred  a  special  report  on  “The  Cost  of 
Isolated  Plant  Power,"  and  have  described  the  Angle 
Compound  in  “A  Story  Boiled  Down.”  The  report  and  a 
booklet  should  be  in  the  hands  of  every  consulting  and 
managing  engineer,  as  well  as  owners  and  architects. 

American  Engine  Co. 

34  Raritan  Ave.  Bound  Brook,  New  Jersey 


Tell  Us  the  Capacity 
of  Your  Pl2uit 

and  the  population  of  your  town — 
then  we  can  tell  you  approximately 
what  income  you  can  expect  from 
an  installation  of 

Carbondale 
Ice  Machinery 

The  local  ice  dealer  will  be  glad 
to  take  all  the  ice  you  can  produce, 
and  the  income  from  this  source 
should  pay  a  large  part,  if  not  all, 
of  your  expense  for  generating 
current. 

A  word  from  you  will  bring  our 
booklet  “By-Product  Ice.” 

Carbondale-  Machine  Company 

Carbondale,  Pa. 


BRANCH  OFFICES! 

Eastern 

50  Church  St.,  New  York  1013  Man 


Western 

1013  Manhattan  Bldg.t  Chicago 


WEDNESDAY. 

JANUARY 


1  rtllUMT 
UihItMtIfIs 


MORE  POWER^YOU 
IN  If/i 

---1^ 

*4^ A  .  J^C 

TOf  BMtt  ed 

2  /  i  a.  C^Mfer  it 
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In  the  Ball  High  Speed  Corliss  Engine 
the  valve  action  is  the  same  “pick-up-and- 
drop-movement”  that  characterizes  the  slow 
speed  Corliss. 

The  use  of  true  (not  Compromise)  Corliss 
Valves,  their  complete  rest  during  over  half 
a  revolution  and  their  speedy  movement  at 
the  proper  time  accomplish  economy,  noise¬ 
lessness  and  durability  to  a  degree  which  no 
other  four-valve  engine  obtains. 

You’ll  be  interested  in  the 
particulars.  IVrite  for  a 
copy  of  our  Catalog. 


Reduce  the  Overhead  Charges 

on  your  product  by  reducing  your  power  espenBcs — 
do  it  by  iustalliug 


COVINGTON  OIL  ENGINES 


ASK  YOUR  CONSULTING  ENGINEER 

Fnel-SavlnK — With  fuel  oil  at  8  cents  per  gal¬ 
lon.  the  cost  for  each  100  H.P.  hours  will  not  ex¬ 
ceed  39  cents  with  Type  A,  and  32  cents  with 
Type  B. 

Upkeen-Savinif— Repairs  or  replacements  are 
unusual  with  these  engines  when  properly  operated. 

This  is  due  to  the  low  pressures,  slow  speeds  and 
low  temperatures  employed. 

AttendHnce-SavlnK— Skilled  mechanics  are 
not  required.  Any  employee  can  quickly  learn  the 
method  of  operation,  and  one-fourth  of  his  time  ordi¬ 
narily  will  be  enough  to  care  for  the  engine  properly. 

Compare  the  above  wltb  your  present  expense  of 
operating  a  producer-gas  or  steam  plant — and  re¬ 
member  that  Covington  Oil  Engines  Involve  no  oper¬ 
ating  expense  whatever,  except  when  actually  run¬ 
ning — stand-by  losses  are  eliminated. 

COVINGTON  MACHINE  CO, 

SALES  OFFICE:  88  WALL  ST..  NEW  YORK 
WORKS :  COVINGTON,  VA. 


BALL  ENGINE  CO 

ERIE,  PA. 


McIntosh  ®  seymour 


Have : — 

Gridiron  valves  that  follow  up  their 
wear,  located  in  the  cylinder  heads, 

I’ositive  motion  valve  gear. 

Powerful  shaft  governor. 

And 

Give  maximum  maintained  economy  and 
reliability  with  minimum  of  upkeep. 

McINTOSH  (El  SEYMOUR  CO. 

MaIb  Offic«(Sb  WorlCs.Auburxx.N.Y..V.S.A. 

Send  for  Bulletin  No.  29-B 


Single  Cylinder  Engines  in  This  Style.  100  to  700  II. P. 
Speeds  up  to  2S7  R.P.M. 


The  Continuous  Operation  of  the  Power  Plant 


is  a  matter  of  extreme  importance  to  the  electric  traction  man. 
There  must  be  no  failure  to  supply  the  “juice”  when  it  is 
needed.  The  constant  use  of  Dearborn  Treatment  guarantees  a 
high  percentage  of  efficiency  from  the  boilers.  Made  to  suit  the 


water  conditions  shown  by  analysis,  it  keeps  the  boilers  free 
from  scale,  so  that  they  steam  freely  and  quickly,  all  corrosive 
or  pitting  action  of  the  water  is  arrested,  and,  in  fact,  the  boil¬ 
ers  are  in  condition  to  yield  their  full  quota  of  power  constantly. 


Gallon  sample  of  water  required  for  analysis. 


DEARBORN  CHEMICAL  COMPANY,  General  Offices,  Laboratories  and  Works,  CHICAGO 


THE  BABCOCK  &  WILCOX  COMBAIMY  branches 

85  Liberty  Street,  New  York 


BRANCHES 

Atlanta 
Boston 
Chicago 
Cincinnati 
Cleveland 
Denver 
Havana.  Cuba 
Loa  Angeles 


New  Orleans 
Philadelphia 
Pittsburgh 
Portland,  Ore. 
Salt  Lake  City 
San  Francisco 
Seattle 


Mechanical  Stokers 
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CLASS  “C”  VOLUTE  PUMP 

HORIZONTAL  BELT.  MOTOR.  STEAM  OR  GAS  ENGINE  DRIVEN 
Also  made  In  Vertical  Type  for  Open  Wella 
LOW  IN  PRICE  but  embodlea  Scientific  Desian  that  makea  it  more 
efficient  than  other  low-priced  pumpa.  Daed  principally  for  amall  Irri¬ 
gation  Planta,  also  by  Contractors  for  un-watering  Ditches  and  Coffer¬ 
dams.  Write  for  Bulletin  W.  189-38. 


Ridgway  Dynamo  &  Engine  Co. 

Ridgway,  Pa. 


Branch  Offices  in  all  Principal  Cities  WIM.S 


Reliable  Air  Compressors 

The  Laidlaw-Dunn-Gordon  Co.  was 
the  pioneer  in  center-crank  construc¬ 
tion  which  all  builders  of  first-class 
compressors  have  since  adopted. 

All  machines  are  built  on  the  dupli¬ 
cate  part  system  so  that  the  parts  are 
absolutely  interchangeable. 


D220.1 


WRITE  FOR  BULLETIN  L517-38. 


The  Laidlaw-Dunn-Gordon  Co. 

115  Broadway,  New  York  Works:  Cincinnati,  Ohio 

Branch  Offices  in  all  Principal  Cities  L.174.1 


COCHRANE 

Feed  Water  Heaters  and  Purifiers  • 

Feed  Water  Heaters  and  Receivers 

Steam  and  Oil  Separators 
Sorge-Cochrane  Hot  Process  System  of 
Water  Softening 

Multiport  Safety  Exhaust  Outlet  Valves 
for  Back  Pressure  and  for  Vacuum  Service 

Harrison  Safety  Boiler  Works 
3159  N.  lith  St.>  Philadelphia,  '  Pa. 


MURRAY 

Engine  exhibition 
theBourse.Philadelphia 

are  of  the  latest  design  and  best  workmanship 
and  excel  in  regulation,  efficiency  and  economy. 

MURRAY  BOILERS 

whether  water-tube,  tubular  or  marine,  are  always 
of  the  highest  grade. 

MURRAY  IRON  WORKS  CO.,  BarlinKloii,  kw* 

Incorporated,  Feb.  1st,  1870. 


Green  Chain  Grate  Stokers 

For  Water  Tube  and  Tubular  Boilers 

GREEN  ENGINEERING  CO. 

1330  Steger  Bldg.  Chicago,  Ill. 

Catalogue  “G’’ — Green  Chain  Grate  Stoker. 

Catalogue  No.  8— GECO  Pneumatic  Ash  Handling  Systems 
sent  on  application. 


Look  into  the  construction  of 

Ridgway  Units 


DEANE  of  HOLYOKE 
POWER 
PUMPS 


and  watch  them  in  daily  service,  particu¬ 
larly  when  handling  peak-loads — you  will 
notice  features  which  mean  low  operat¬ 
ing  cost. 

Maximum  steam-economy,  stability, 
compactness,  improved  lubrication,  un¬ 
usual  accessibility  of  all  parts,  ease  of 
adjustment  for  wear — all  these,  and 
more,  you  will  find  in  Ridgway  Units. 

Ridgway  Bulletins  go  into  detail — 
shall  we  send  them? 


t 

Complete 
l_lne 
In  the 
World 


HENRY  R.  WORTHINGTON 

UORtCS  HARRISON.  N.  J.  Nw  Yo,k  0««  ll5B.o.d«a. 


Write  for  Bulletin  D204-38 

The  Deane  Steam 
Pump  Company 

116  Broadway,  New  York. 

Works:  Holyoke,  Mass. 

Branch  Offices  In  all  Principal  Cities. 


ELECTRICAL  WORLD. 
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Turbine  Type  Blowers 


Like  other  turbine  type 
auxiliaries,  blowers  so  driven 
are  the  present  day  stand¬ 
ard,  and  will  be  used  almost 
universally  for  low  and  in¬ 
termediate  pressure  air  and 
gas  work  in  the  future. 


Westtnghouse  Blower  and  Driving  Turbine. 


The  high  efficiency  typical  of  all 
Westinghouse  apparatus  is  well 
exemplified  in  the  blowers. 


The  results  shown 
by  the  curves  have 
not,  to  our  belief, 
been  equalled  by 
blowers  of  other 
make. 


ENERGY  OF  DISCHARGE.  VELOCITY  NOT  INCH 
1  I  \  IN  COMPUTING  EFFICIENCY  I 


VOLUME -CU.  FT.  PER  MINUTE 

i  M.  I - 1  '  ■  '  I  '  '  '  I  I 

Shop  Test  Results  of  Machine  Above  Shown. 


The  Westinghouse  Machine  Company 

EAST  PITTSBURGH,  PA. 

Prime  Movers  and  Auxiliaries 


AON3IOIJJ. 


December  21,  1912. 
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Switchboards 

Readability 


Westinghouse 

Minimum  Floor  Soace 


mum 

A  new  and  novel  departure  in  switchboard  design  for  installa- 
tions  involving  poor,  or  artificial  illumination  is — 

Westinghouse  Black-Dial  Meters  with  White  Markings 


This  new  departure  follows  an  axiom  of  scientific  illumination, 
that  only  those  parts  should  be  illuminated  which  are  desired  to 
be  seen.  A  white  mark  on  a  black  background  is  much  easier 
seen  than  a  black  mark  on  white. 

A  uniform  line  of  Westinghouse  7-inch  indicating  meters  of 
this  character,  having  1 4.4  inch  scales,  with  other  typical  features 
of  Westinghouse  A.  C.  double-throw,  remote  mechanical  control 
switchboards,  such  as  angle-iron  'frames,  making  each  panel  a 
self-contained  unit;  fuse  and  terminal  boards  at  bottom  of  rear  of 
panels;  no  voltage  above  125  volts  D.C.  on  board,  resulted  in 
a  switchboard  as  illustrated  which  was  so  satisfactory  to  a  large 
syndicate  that  it  was  pronounced  flawless  after  a  most  rigid  insf>ec- 
tion. 

This  16-panel  board  consisting  entirely  of  16-inch  panels,  is 
only  20  feet  long.  It  controls — 

Two — 22  1-2  kw.  and  one  75  Kw,  125  volt  exciters. 

Two — 340  kw  and  one  500  kw,  2  phase,  60-cycle,  440  volt 
generators. 

One — 1000  kw,  3-phase,  16000/3000  volt  Transformer. 

Four — 150  kw  single  phase,  440/220  volt  transformers. 

One — 500  kw,  440  volt;  one  500  kw,  2300  volt  and 

Three — 250  kw,  2300  volt,  2-phase  Feeders. 


Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  in  45  American  Cities  East  Pittsburgh,  Pa. 


I  lO 
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TRADE  MARK 


American  Electrical  Works 

PHILUPSDALE,  R.  I. 


Bar*  and  laaolatcd  Electric  Wir* 
Electric  Lielit  and  Lin*  ire 
Railway  Feeder  and  Trolley  Wir* 
Galyanised  Iron  Wir*  and  Stranna 


NEW  YORK  OFFICE  •  165  Broadway 

CHICAGO  OFFICE  •  112  Watt  Adama  St. 
BOSTON  OFFICE  •  176  Federal  St. 

CINCINNATI  OFFICE  -  Tractioa  Building 
MONTREAL 


C.  O.  BAKER,  Pres. 


C.  W.  BAKER.  Vice-Prea. 


Showing  the  Conical  Form  of  Reilatance  of  Matthowi* 
Guy  Anchort 

W.  N.  MaHlews  & 


MACINE 


a  bottle  cork  so  big 
that  you  could  not 
lift  it.  Then  screw 
a  large  corkscrew 
into  it,  and,  try  as 
you  may,  you  can’t 
pull  it  out. 

The  same  princi¬ 
ple  is  used  in  the 
Matthews  Guy 
•Anchor.  It  goes  in 
like  a  corkscrew, 
without  digging, 
and  holds  enor- 
m  o  u  s  strains 
because  it  is  set  in 
the  solid  undis¬ 
turbed  earth. 


PLATINUM 

Wire,  Sheet,  Rivets,  and  Contacts.  Wol¬ 
laston  Wire  lor  Wireless  Telegraphy.  All 
of  Baker  Standard  Quality. 

BAKER.  (SL  CO*»  Inc. 

New  York  Office  408  N.  J.  R.  R.  Ave.. 

30  Church  St.  NewarK*  N*  J. 


The  Esterline  Graphic  Meter 


is  synonymous  with  ACCURATE  records  of 
voltage,  load,  temperature  and  other  vitals 
of  plant  operation. 

Over  IS  years’  successful  experience  be¬ 
hind  it.  We  have  trebled  our  floor  space 
to  fill  increase<l  orders. 

Bulletin  1400  £  for  data. 

The  Esterline  Company 

Engineers  and  Manufacturers 

La  Fayette,  Indiana  1 


Robber  Covered  Wires  &  Cables  I  for  20  Years  the  standard 


l\I  r  in/ 


National  India  Robber  Co. 

Bristol*  R.  1. 

to  Church  St.,  New  York,  1149  Peoples  Gas  Bldo.,  Chicago 
201  Devonshire  St.,  Boston 

879  Howard  St.,  San  Francisco,  Cal. 


Jenkins  Bros.  Eitra  Heayy  Gate  Valves 

BRASS  IRON  BODY  CAST  STEEL 

Made  Inside  Screw,  or  Outside  Screw  and 
Yoke.  The  valves  are  very  heavy  and  are 
well  adapted  to  meet  the  exacting  demands  of 
modern  high  pressure  power  _  plants.  They 
have  been  very  carefully  designed  and  the 
shape  of  the  bodies  and  the  scientific  distribu¬ 
tion  of  the  metal  is  such  as  to  insure  perfect 
castings,  and  ample  rigidity  and  resistance  to 
the  severe  stresses  incident  to  high  pressure 
tervice.  fVrite  for  catalogue.  K 

JeokiRS  Bros.,  Nbw  York,  Boston,  Philadelphia,  Chicago 


Practical  experience  shows  that 

“  Phono-Electric” 

Trolley  Wire  is  the  most  economical  wire 
to  use.  Write  us. 

BRIDGEPORT  BRASS  CO. 
BRIDGEPORT.  CONN 


DETROIT 

RUBBER  COVERED 

WIRES 


h'ATEN  OFFICE 


MADB  BY  DM  f  BOlT  INBULATKD  WIRB  COMPANY,  OBTROIT 


**0.  K.**  Weatherproof  Wire 
“Parac”  Rubber  Wire 
Bare  Copper  Wire 

Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


FHailPS  INSULATED  WIRE  CO.,  Pawtueket,  R.  I. 

Mexican  Branch:  Cia.  Mexicana  de  Alambre  “Phillips,”  Mexico  City 


QRIMSHAW  and  RAVEN 

NEW  CODE 

Rubber  Covered 
Wires 

‘•BETTER  THAN 
NEED  BE” 

NEW  YORK  INSULATED  WIRE  CO.,  New  York 

Agendes  and  Brancbe* 


CHICAGO 


Agendes  and 

BOSTON 


SAN  FRANCISCO 


trade  mark 


BRISTOUS 

Rea.  u.  s.  PAT.  oFFtce. 

Electric  Time  Recorders  or  Oper¬ 
ation  Recorders  are  cataloged  in 
|l  new  Bulletin  No.  138  just  off  the 
■  press.  Bulletin  No.  139  on  Bris- 
K  tol’s  Mechanical  Time  Recorders 
H  also  just  printed.  Write  for  Bul- 
W  letins  No.  138  and  No.  139. 

THE  BRISTOL  CO.,  Waterbinr,  Conn. 


11  there  is  to  the 
conduit  question 


‘‘GALVANITE” 

‘‘AMERICAN^^ 

‘‘WIREDUCr^ 


The  American  Conduit  Mfg.  Co. 

KEYSTONE  BLDG.  PITTSBUROM,  PA. 


